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I WAS led to this subject by an interesting, but too short, paper 

by Professor Asa Grray on the movements of the tendrils of some 

Cucurbitaceous plants*. My observations were more than half 

completed before I became aware that the surprising phenomenon 

of the spontaneous revolutions of the stems and tendrils of 

climbing plants had been long ago observed by Palm and by 

Hugo von Mohlf, and had subsequently been the subject of two 

• Proc. Amer. Acad, of Arts and Sciences, vol. iv. Aug. 12, 1858, p. 98. 
t Ludwig H. Palm, Ueber das Winden der Pflanzen; Hugo von Mohl, Ueber 

den Bail und das Winden der Ranken und Sclilingpilanzen, 1827. Palm’s 
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2 ME. DAEWIN CLIMBIKO PLANTS. 

memoirs by Dutrocbet*. Nevertbeless I believe that my obser¬ 

vations, founded on the close examination of above a hundred 

widely distinct living plants, contain sufficient novelty to justify 

me in laying them before the Society. 
Climbing plants may be conveniently divided into those which 

spirally twine round a support, those which ascend by the move¬ 

ment of the foot-stalks or tips of their leaves, and those which 

ascend by true tendrils,—these tendrils being either modified 

leaves or flower-peduncles, or perhaps branches'. But these sub¬ 

divisions, as we shall see, nearly all graduate into each other. 

There are two other distinct classes of climbing-plants, namely 

those furnished with hooks and those with rootlets ; but, as such 

plants exhibit no special movements, we are but little concerned 

with them; and generally, when I speak of climbing plants, I refer 

exclusively to the first great class. 

Part I.—Spieallt twining Plants. 

This is the largest subdivision, and is apparently the primor¬ 

dial and simplest condition of the class. My observations will be 

best given by taking a few special cases. When the shoot of a 

Hop {Hwnulus Impulus) rises from the ground, the two or three 

first-formed internodes are straight and remain stationary; but 

the next-formed, whilst very young, may be seen to bend to one 

side and to travel slowly round towards aU points of the compass, 

moving, like the hands of a watch, with the sun. The movement 

very soon acquires its full ordinary velocity. Prom seven obser¬ 

vations made during August on shoots proceeding from a plant 
which had been cut down, and on another plant during April, the 

average rate during hot weather and during the day was 2 b. 8 m. 

for each revolution; and none of the revolutions varied much 

from this rate. The revolving movement continues as long as 

the plant continues to grow; but each separate intemode, as it 

grow's old, ceases to move. 

To ascertain more precisely what amount of movement each iu- 

ternode underwent, I kept a potted plant in a well-warmed room 

to which I was confined during the night and day. A long in¬ 

clined shoot projected beyond the upper end of the supporting 

Treatise was published only a few weeks before Mold’s. See also ‘ The Tege- 
table Cell ’ (translated by Henfrey), by H. von Mohl, p. 147 to end. 

* “])es Mouvements revolulifs spontanes,” &c., ‘ Comptes Rendus,’ tom. xvii. 
(1843) p. 989 ; “ Keclierches sur la Volubilite des Tiges,” &c., tom. xix. (1844) 
p. 295. 
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stick, and was steadily revolving. I then took a longer stick and 

tied up the shoot, so that only a very young interuode, 1| of an 

inch in length, was left free ; this was so nearly upright that its 

revolution could not he easily observed; but it certainly moved, 

and the side of the internode which was at one time convex be¬ 

came concave, which, as we shall hereafter see, is a sure sign of 

the revolving movement. I will assume that it made at least one 

revolution during the first twenty-four hours. Early the next 

morning its position was marked, and it made the second revolu¬ 

tion in 9 h.; during the latter part of this revolution it moved much 

quicker, and the third circle was performed in the evening in a 

little over 3 h. As on the succeeding morning I found that the 

shoot revolved in 2 h. 45 m., it must have made during the night 

four revolutions, each at the average rate of a little over 3 h. I 

should add that the temperature of the room varied only a little. 

The shoot had now grown 3^ inches in length, and carried at its 

extremity a young internode 1 inch in length, which showed slight 

changes in its curvature. The next or ninth revolution was 

effected in 2 h. 30 m. From this time forward, the revolutions were 

easily observed. The thirty-sixth revolution was performed at 

the usual rate ; so was the last or thirty-seventh, but it was not 

quite completed ; for the intemode abruptly became upright, and, 

after moving to the centre, remained motionless. I tied a weight 

to its upper end, so as to slightly bow it, and thus to detect any 

movement; but there w'as none. Some time before the last revo¬ 

lution the lower part of the internode had ceased to move. 

A few more remarks will complete all that need be said on this 

one intemode. It moved during five days; but the more rapid 

movement after the third revolution lasted during three days and 

twenty hours. The regular revolutions, from the ninth to tbirtj'- 

sixth inclusive, were performed at the average rate of 2 h. 31m.: the 

weather was cold; and this affected the temperature of the room, 

e.specially during the night, and consequently retarded a little 

the rate of movement. There was only one irregular movement, 

when a segment of a circle was rapidly performed (not counted in 

the above enumeration) ; and this occurred after an unusually slow 

revolution of 2 h. 49 m. After the seventeenth revolution the inter- 

node had grown from to 0 inches in length, and carried an inter- 

node inch long, which was just perceptibly moving; and this 

carried a very minute ultimate internode. After the twenty-first 

revolution, the penultimate intemode was 2^ inches long, and 

probably revolved in a period of about three hours. At ther 

B 2 
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twenty-seventh revolution our lower internode was 8|, the penul¬ 

timate 3g, and ultimate 2^ inches in length ; and the inclination 

of the whole shoot was such, that a circle 19 inches in diameter 

was swept by it. When the movement ceased, the lower inter¬ 

node was 9 and the penultimate 6 inches in length; so that, from 

the twenty-seventh to thirty-seventh revolutions inclusive, three 

intemodes were at the same time revolving. 

The lower internode, when it ceased revolving, became upright 

and rigid; but as the whole shoot continued to grow unsupported, 

it became nearly horizontal, the uppermost and growing inter¬ 

nodes still revolving at the extremity, but of course no longer 

round the old central point of the supporting stick. From the 

change in the position of the centre of gravity of the revolving 

extremity, a slight and slow swaying movement was given to the 

long and horizontally projecting shoot, which I mistook at first 

for a spontaneous movement. As the shoot grew, it depended 

more and more, whilst the growing and revolving extremity turned 

itself up more and more. 

With the Hop we have seen that three internodes were at the 

same time revolving; and this was the case with most of the plants 

observed by me. With all, if in full health, two revolved; so 

that by the time one had ceased, that above it was in full action, 

with a terminal internode just commencing to revolve. With 

.ffeya carnosa, on the other hand, a depending shoot, 32 inches in 

length, without any developed leaves, and consisting of seven in¬ 

ternodes (a minute terminal one, an inch in length, being counted), 

continually, but slowly, swayed from side to side in a semicircular 

course, with the extreme intemodes making complete revolutions. 

This swaying movement was certainly due to the movement of the 

lower internodes, which, however, had not force sufficient to swing 

the whole shoot round the central supporting stick. The case of 

another Asclepiadaceous plant, viz. Geropegia Gardnerii is worth 

briefly giving. I allowed the top to grow out almost horizontally 

to the length of 31 inches; this now consisted of three long inter¬ 

nodes, terminated by two short ones. The whole revolved in a 

course opposed to the sun (the reverse of that of the Hop), at rates 

between 5 h. 15 m. and 6 h. 45 m. for each revolution. Hence, as 

the extreme tip made a circle of above 5 feet (or 62 inches) in dia¬ 

meter and 16 feet in circumference, the tip travelled at the rate 

(assuming the circuit to have been completed in six hours) of 32 

or 33 inches per hour. The weather being hot, the plant was 

allowed to stand on my study-table; and it was an interesting 
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spectacle to watch the long shoot sweeping, night and day, this 

grand circle in search of some object round which to twine. 

If Ave take hold of a growing sapling, we can of course bend it 

so as to make its tip describe a circle, like that performed by the 

tip of a spontaneously revolving plant. By this movement the 

sapling is not in the least twisted round its own axis. I mention 

this because if a black point be painted on the bark, on the side 

Avhich is uppermost when the sapling is bent towards the holder’s 

body, as the circle is described, the black point gradually turns 

round and sinks to the lower side, and comes up again when the 

circle is completed; and this gives the false appearance of twisting, 

which, in the case of spontaneously revolving plants, deceived me 

for a time. The appearance is the more deceitful because the 

axes of nearly all twining-plants are really twisted; and they are 

twisted in the same direction with the spontaneous revolving 

movement. To give an instance, the internode of the Hop of 

which the history has been recorded w'as at first, as could be seen 

by the ridges on its surface, not in the least twisted; but when, 

after the 37th revolution, it had grown 9 inches long, and its 

revolving movement had ceased, it had become twisted three 

times round its own axis, in the line of the course of the sun; on 

the other hand, the common Convolvulus, which revolves in an op¬ 

posite course to the Hop, becomes twisted in an opposite direction. 

Hence it is not surprising that Hugo von Mohl (S. 105, 108, 

&c.) thought that the twisting of the axis caused the revolving 

movement. I cannot fully understand how the one movement is 

supposed to cause the other; but it is scarcely possible that the 

tivisting of the axis of the Hop three times could have caused 

thirty-seven revolutions. Moreover, the revolving movement 

commenced in the young internode before any twisting of the 

axis could be detected ; and the intemode of a young Siphomeris 

or Lecontea revolved during several days, and became twisted 

only once on its own axis. But the best evidence that the 

twisting does not cause the revolving movement is afforded by 

many leaf-climbing and tendril-bearing plants (as JPisum sativum, 

iJchinoc^stis lohata, JBignonia capreolata, Ecci’emocarpus «caJer, and 

with the leaf-climbers, Solamcm jasvimoides and various species 

of Clematis), of which the internodes are not regularly twisted, 

but which regularly perform, as we shall hereafter see, revolving 

movements like those of true twining-plants. Moreover, accord¬ 

ing to Palm (S. 30,95) and Mohl (S. 149), and Ldon*, internodes 

may occasionally, and even not very rarely, be found which are 

• Bull. Bot. Soc. de France, tom. v. 1858, p. 366. 
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twisted in an opposite direction to the other internodes on the 

same plant, and to the course of revolution; and this, according 

to Leon (p. 356), is the case with all the interuodes of a variety 

of the JPhaseolus muUiJlorus. Internodes which have become 

twisted round their own axes, if they have not ceased revolving, 

are still capable of twining, as I have several times observed. 

Mohl has remarked (S. Ill) that when a stem twines round a 

smooth cylindrical stick, it does not become twisted. Accordingly 

I allowed kidney-beans to run up stretched string, and up smooth 

rods of iron and glass, one-third of an inch in diameter, and they 

became twisted only in that degree which follows as a mechanical 

necessity from the spiral winding. The stems, on the other hand, 

which had ascended the ordinary rough sticks were all more or 

less and generally much twisted. The influence of the roughness 

of the support in causing axial twisting was well seen in the stems 

w'hich had twined up the glass rods; for these were fixed in split 

sticks below, and were secured above to cross sticks, and the stems 

in passing these places became very much twisted. As soon 

as the stems which had ascended the iron rods reached the 

summit and became free, they also became twisted; and this ap¬ 

parently occurred more quickly during windy weather. Several 

other facts could be given, showing that the axial twisting stands 

in relation to inequalities in the support, and likewise to the 

shoot revolving freely without any support. Many plants, which 

are not twiners, become in some degree twisted round their own 

axes * ; but this occurs so much more generally and strongly with 

twining-plants than Avith other plants, that there must be some 

connexion between the capacity for twining and axial twisting. 

The most probable view, as it seems to me, is that the stem twists 

itself to gain rigidity (on the same principle that a much twisted 

rope is stiffer than a slackly twisted one), so as to be enabled 

either to pass over inequalities in its spiral ascent, or to carry its 

own weight when allowed to revolve freely f. 

* Professor Asa Gray lias remarked to me, in a letter, that in Thuja occuUn- 

tails the twisting of the bark is very conspicuous. The twist is generally to 
the right of the observer; but, in noticing about a hundred trunks, four or five 
were observed to be twisted in an opposite direction. 

•f It is well known that stems of many plants occasionally become spirally 
twisted in a monstrous manner; and since the reading of this paper, Dr. 
Maxwell Masters has remarked to me in a letter that “ some of these cases, if 
not all, are dependent upon some obstacle or resistance to their upward growth.’* 
This conclusion agrees with, and perhaps explains, the normal axial twisting of 
twining-plants ; but docs not preclude the twisting bemg of service to the plant 
and giving greater rigidity to the stem. 
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I have just alluded to the twisting which necessarily follows 

from the spiral ascent of tJie stem, namely, one twist for each 

spire completed. This was well shown by painting straight lines 

on stems, and then allowing them to twine; but, as I shall have 

to recur to this subject under Tendrils, it may be here passed over. 

I have already coinjiared the revolving movement of a twining 

plant to that of the tij) of a sapling, moved round and round by 

the hand held some way down the stem ; but there is a most im¬ 

portant difference. The upper part of the sapling moves as a 

rigid body, and remains straight; but with twining plants every 

inch of the revolving shoot has its own separate and independent 

movement. This is easily proved; for when the lower half or 

two-thirds of a long revolving shoot is quietly tied to a stick, the 

upper free part steadily continues revolving: even if the whole 

shoot, except the terminal tip of an inch or two in length, be tied 

up, this tip, as I have seen in the case of the Hop, Ceropegia, 

Convolvulus, &c., goes on revolving, but much more slowly; for 

the internodes, until they have grown to some little length, always 

move slowly. If wo look to the one, two, or several internodes 

of a revolving shoot, they will be all seen to be more or less 

bow'ed either during the whole or during a large part of each 

revolution. Now if a coloured streak be painted (this w'as done 

with a large number of twining plants) along, we will say, the 

convex line of surface, this coloured streak will after a time (de¬ 

pending on the rate of revolution) be found to lie along one side 

of the bow, then along the concave side, then on the opposite side, 

and, lastly, again on the original convex surface. This clearly 

proves that the internodes, during the rev olving movement, be¬ 

come bowed in every direction. The movement is, in fact, a con¬ 

tinuous self-bowing of the whole shoot, successively directed to 

all points of the compass. 

As this movement is rather difficult to understand, it will be 

well to give an illustration. Let us take the tip of a sapling and 

bend it to the south, and paint a black line on the convex surface; 

then let the sapling spring up and bend it to the east, the black 

line wdll then be seen on the lateral face (fronting the north) of 

the shoot; bend it to the north, the black line will be on the 

concave surface; bend it to the west, the line will be on the 

southern lateral face; and when again bent to the south, the line 

will again be on the original convex surface. Now, instead of 

bending the sapling, let us suppose that the cells on its whole 

southern surface were to contract from the base to the tip, the 

whole shoot would be bowed to the south; and let the longi- 
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tudinal contracting surface slowly creep round the shoot, desert¬ 

ing by slow degrees the southern side and encroaching on the 

eastern side, and so round by the north, by the west, again to the 

south; in this case the shoot would remain always bowed with 

the painted line appearing on the convex, on the lateral, and con¬ 

cave surfaces, and with the point of the shoot successively di¬ 

rected to all points of the compass. In fact, we should then have 

the exact kind of movement seen in the revolving shoots of twi¬ 

ning plants. I have spoken in the illustration, for brevity’s sake, 

of the cells along each face successively contracting; of course 

turgescence of the cells on the opposite face, or both forces com¬ 

bined, would do equally well. 

It must not be supposed that the revolving movement of twi¬ 

ning plants is as regular as that given in this illustration; in 

very many cases the tip describes an ellipse, even a very narrow 

ellipse. To recur once again to our illustration, if we suppose 

the southern and then the northern face of the sapling to con¬ 

tract, the summit would describe a simple arc; if the contraction 

first travelled a very little to the eastern face, and during the 

return a very little to the Avestern face, a narrow ellipse woidd be 

described; and the sapling w'ould become straight as it passed to 

and fro by the central point. A complete straightening of the 

shoot may often be obserA ed in revolving plants ; but the weight 

of the shoot apparently interferes with the regularity of the 

movement, and with the place of straitening. The movement is 

often (in appearance at least) as if the southern, eastern, and 

northern faces had contracted, but not the western face; so that 

a semicircle is described, and the shoot becomes straight and up¬ 

right in one part of its course. 

When a rei^olving shoot consists of several intemodes, the 

several loiver ones bend together at the same rate, but the one 

or two terminal intemodes bend at a slower rate; hence, though 

at times all the internodes may be bowed in the same line, at 

other times the shoot is rendered slightly serpentine, as I have 

often observed. The rate of revolution of the whole shoot, if 

judged by the movement of the extreme tip, is thus at times 

accelerated and retarded. One other point must be noticed. 

Authors have observed that the end of the shoot in many twining 

plants is completely hooked; this is very general, for instance, 

with the Asclepiadace®. The hooked tip, in all the cases which 

I observed, viz. in Ceropegia, Bplicerostema, Clerodendron, Wis¬ 

taria, Stephania, Akehia, and SipTiomeris, has exactly the same kind 

of movement as the other revolving intemodes; for a line painted 
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on the convex surface becomes lateral and then concave; but, 

owing to the youth of these terminal internodes, the reversal of 

the hook is a slower process than the revolving movement. This 

strongly marked tendency in the young terminal and flexible iu- 

temodes to bend more abruptly than the other internodes is of 

service to the plant; for not only does the hook thus formed 

sometimes serve to catch a support, but (and this seems to be 

much more important) it causes the extremity of the shoot to 

embrace much more closely its support than it otherwise could 

have done, and thus aids in preventing the stem from being 

blown away from it during windy weather, as I have many times 

observed. In Lonicera hracJiypoda the hook only straightened 

itself periodically, and never became reversed. I will not assert 

that the tips of all twining plants, when hooked, move as above 

described; for this position may in some cases be due to the 

manner of growth, as with the bent tips of the shoots of the com¬ 

mon vine, and more plainly with those of Cissus discolor; these 

plants, however, are not spiral twiners. 

The purpose of the spontaneous revolving movement, or, more 

strictly speaking, of the continuous bending movement succes¬ 

sively directed to all points of the compass, is, as Mohl has re¬ 

marked, obviously in part to favour the shoot finding a support. 

This is admirably effected by the revolutions carried on night and 

day, with a wider and wider circle swept as the shoot increases in 

length. But as we now understand the nature of the movement, 

we can see that, when at last the shoot meets with a support, the 

motion at the point of contact is necessarily arrested, but the free 

projecting part goes on revolving. Almost immediately another 

and upper point of the shoot is brought into contact with the sup¬ 

port and is arrested; and so onwards to the extremity of the shoot; 

and thus it winds round its support. When the shoot follows the 

sun in its revolving course, it winds itself round the support from 

right to left, the support being supposed to stand in front of the 

beholder; when the shoot revolves in an opposite direction, the 

line of winding is reversed. As each internode loses from age its 

power of revolving, it loses its power of spirally twining round a 

support. If a man swings a rope round his head, and the end hits a 

stick, it wdll coil round the stick according to the direction of the 

swinging rope; so it is with twining plants, the continued contrac¬ 

tion or turgescence of the cells along the free part of the shoot 

replacing the momentum of each atom of the free end of the rope. 

All the authors, except Von Mohl, who have discussed the 
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spiral twining of plants maintain that such plants have a natural 

tendency to grow spirally. Mohl believes (S. 112) ^^hat twining 

stems have a dull kind of irritability, so that they bend tow'ards 

any object which they touch. Even before reading Mohl’s in¬ 

teresting treatise, this view seemed to me so probable that I 

tested it in every way that I could, but always with negative 

results. I rubbed many shoots much harder than is necessary to 

excite movement in any tendril or in any foot-stalk of a leaf- 

climber, but without result. I then tied a very light forked twig 

to a shoot of a Hop, a Ceropegia, Splicerostema^ and Adhatoda, 

so that the fork pressed on one side alone of the shoot and re¬ 

volved with it; I purposely selected some very slow revolvers, as 

it seemed most likely that these would profit from possessing irri¬ 

tability ; but in no case was any effect produced. Moreover, 

when a shoot winds round a support, the movement is always 

slower, as we shall immediately see, than whilst its revolves freely 

and touches nothing. Hence I conclude that twining stems are 

not irritable; and indeed it is not probable that they should be 

so, as nature always economizes her means, and irritability would 

be superfluous. Nevertheless I do not wish to assert that they 

are never irritable; for the growing axis of the leaf-climbing, but 

not spirally twining, Lophospermum scandens is, as we shall here¬ 

after see, certainly irritable; but this case gives me confidence 

that ordinary twiners do not possess this quality, for directly after 

putting a stick to the Lophospermum, I saw that it behaved 

differently from any true twiner or any other leaf-climber. 

The belief that twiners have a natural tendency to grow spirally 

probably arose from their assuming this form when wound round 

a support, and from the extremity, even whilst remaining free, 

sometimes assuming this same form. The free iuternodes of 

vigorously growing plants, when they cease to revolve, become 

straight, and show no tendency to be spiral; but when any shoot 

has nearly ceased to grow, or when the plant is unhealthy, the 

extremity does occasionally become spiral. I have seen this in a 

remarkable degree with the ends of the shoots of the Stauntonia 

and of the allied AJcebia, which became closely wound up spirally, 

just like a tendril, especially after the small, ill-formed leaves had 

perished. The explanation of this fact is, I believe, that the 

lower parts of such terminal internodes very gradually and 

successively lose their power of movement, whilst the portions 

just above move onwards, and in their turn become motionless; 

and this ends in forming an irregular spire. 
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When a revolving shoot strikes a stick, it winds round it rather 

more slowljs than it revolves. Tor instance, a shoot of the Cero- 

pegia took 9 h. 30 m. to make one complete spire round a stick, 

whilst it revolved in G h.; Aristolochia gigas revolved in about 5 h., 

but took 9 h. 15 m. to complete its spire. This, I presume, is due to 

the continued disturbance of the moving force by its arrestment 

at each successive point; we shall hereafter see that even shaking 

a plant retards the revolving movement. The terminal internodes 

of a long, much-inclined, revolving shoot of the Geropegia, after 

they had wound round a stick, always slipped uj) it, so as to 

render the spire more open than it was at first; and this was 

evidently due to the force which caused the revolutions being 

now almost freed from the constraint of gravity, and allowed 

to act freely. With the W^istaria, on the other hand, a long 

horizontal shoot wound itself at first in a very close spire, which 

remained unchanged; but subsequently, as the shoot grew, it 

made a much more open spire. With all the many plants which 

were allowed freely to ascend a support, the terminal internodes 

made at first a close spire; and this, during windy weather, well 

served to keep the shoots in contact with their suj)port; but as 

the penultimate interuodes grew in length, they pushed them¬ 

selves up for a considerable space (ascertained by coloured marks 

on the shoot and on the support) round the stick, and the spire 

became more open. 

It follows from this latter fact that the position occupied by 

each leaf with respect to the support, in fact, depends on the 

growth of the interuodes after they have become spirally wound 

round it. I mention this on account of an observation by Palm 

(S. 34), who states that the opposite leaves of the Hop always 

stand exactly over each other, in a row, on the same side of the 

supporting stick, though this may differ in thickness. My sons 

visited a hop-field for me, and reported that though they gene¬ 

rally found the points of insertion of the leaves over each other 

for a space of two or three feet in height, yet this never occurred 

up the whole length of a pole, the point of insertion forming, as 

might have been expected, an irregular spire. Any irregularity 

in the pole entirely destroyed the regularity of position of the 

leaves. Prom casual inspection, it appeared to me that the op¬ 

posite leaves of Thunhergia alata were arranged in a line up the 

sticks round which they had twined; accordingly I raised a 

dozen plants, and gave them sticks of various thicknesses and 

string to twine round; and in this case one alone out of the 
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dozen had its leaves arranged in a perpendicular line; so I con¬ 

clude that there is nothing remarkable in Palm’s statement. 

The leaves of twining-plants rise from the stem (before it has 

twined) either alternately, or oppositely, or in a spire; in this 

latter case the line of insertion of the leaves and the course of 

revolution or of twining coincide. This fact has been well shown, 

by Dutrochet *, who found different individuals of Solanum Dul¬ 

camara twining in opposite directions, and these had their leaves 

spirally arranged in opposite directions. A dense whorl of many 

leaves would apparently be incommodious for a twining plant, 

and some authors have supposed that none have their leaves 

thus arranged; but a twining Siphomens has whorls of three. 

If a stick which has arrested a revolving slioot, but has not as 

yet been Avound round, be suddenly taken away, the shoot gene¬ 

rally springs forward, showing that it has continued to press 

against the stick. If the stick, shortly after having been wound 

round, be AvithdraAvn, the shoot retains for a time its spiral form, 

then straightens itself, and again commences to revolve. The 

long, much-inclined shoot of the Ceropegia previously alluded to 

offered some curious peculiarities. The lower and older inter- 

iiodes, which continued to revolve, had become so stiff that they 

Avere incapable, on repeated trials, of tAvining round a thin stick, 

showing that the poAA-er of movement Avas retained after flexi¬ 

bility had been lost. I then moved the stick to a greater dis¬ 

tance, so that it Avas struck by a point 2^ inches from the extre¬ 

mity of the penultimate intemode ; and it was then neatly Avound 

round by this part and by the ultimate internode. After leaving 

tlie spirally Avound shoot for eleven hours, I quietly withdrew the 

stick, and in the course of the day the curled part straightened 

itself and recommenced revolving; but the loAver and not curled 

portion of tlie penultimate internode did not move, a sort of 

hinge separating the moving and the motionless part of the same 

internode. After a few days, however, I found that the lower 

part of this internode had likcAvise recovered its reA'olving poAA^er. 

These seA eral facts show that, in the arrested portion of a re¬ 

volving shoot, the power of movement is not immediately lost, 

and that Avhen temporarily lost it can be recoAered. When a 

shoot has remained for a considerable time wound round its 

support, it permanently retains its spiral form even when the 
support is removed. 

* Comptes Kendus, 1844, tom. xix. p. 295, and Annalcs des Soc. Nat. 
3rd aeries, Bot., torn. ii. p. 163. 
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When a stick was placed so as to arrest the lower and rigid 

internodes of the Ceropegia at the distance at first of 15 and 

then of 21 inches from the centre of revolution, the shoot slowly 

and gradually slid up the stick, so as to become more and more 

highly inclined; and then, after an interval sufficient to have al¬ 

lowed of a semirevolution, it suddenly hounded from the stick 

and fell over to the opposite side, to its ordinary slight inclina¬ 

tion. It now recommenced revolving in its usual course, so that 

after a semirevolution it again came into contact with the stick, 

again slid up it, and again bounded from it. This movement 

of the shoot had a very odd appearance, as if it were disgusted 

with its failure but resolved to try again. We shall, I think, 

understand this movement by considering the former illustration 

of the sapling, in which the contracting surface was supposed to 

creep from the southern, by the eastern, to the northern, and 

thence back again by the western side to the southern face, suc¬ 

cessively bowing the sapling in all directions. Now with the 

Ceropegia, the stick being placed a very little to the east of due 

south of the plant, the eastern contraction could produce no 

effect beyond pressing the rigid internode against the stick; but 

as soon as the contraction on the northern face began, it would 

slowly drag the shoot up the stick; and then, as soon as the 

western contraction had well begun, the shoot would be drawn 

from the stick, and its weight, coinciding with the north-western 

contraction, would cause it suddenly to fall to the opposite side 

with its proper slightly inclined positions; and the ordinary 

revolving movement would go on. I have described this case 

because it first made me understand the order in which the con¬ 

tracting or turgescent cells of revolving shoots must act. 

The view just given further explains, as I believe, a fact ob¬ 

served by Yon Mohl (S. 135), namely, that a revolving shoot, 

though it will twine round an object as thin as a thread, cannot 

do so round a thick support. I placed some long revolving shoots 

of a Wistaria close to a post between 5 and 6 inches in diameter, 

but they could not, though aided by me in many ways, wind 

round it. This apparently is owing to the flexure of the shoot, 

when winding round an object so gently curved as this post, not 

being sufficient to hold the shoot to its place when the con¬ 

tracting force creeps round to the opposite surface of the shoot; 

so that it is at each revolution withdrawn from its support. 

AV^hen a shoot has gromi far beyond its support, it sinks down¬ 

wards from its weight, as already explained in the case of the 
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Hop, with the revolving end always turning upwards. If the 

support be not lofty, it falls to the ground, and, resting there, the 

extremity rises again. Sometimes several shoots, when flexible, 

twine together into a cable, and thus support each other. Single 

thin depending shoots, such as those of the SoUya Drxmmondii, 

will turn abruptly back and wind upwards on themselves. The 

greater number of the depending shoots, however, of one twining 

plant, the Ilibhertia dentata, showed but little tendency to turn 

upwards. In other cases, as with the Cryptostegia grandijlora, 

several interuodes which at first were flexible and revolved, if 

they did not succeed in twining round a support, became quite 

rigid, and, supporting themselves upright, carried on their summit 

the younger revolving internodes. 

Here will be a convenient place to give a Table showing the 

direction and rate of movement of several twining plants, with a 

few appended remarks. These plants are arranged according to 

Lindley’s ‘Vegetable Kingdom’ of 1853; and they have been 

selected from all parts of the series to show that aU kinds behave 

in a nearly uniform manner*. 

Twining plants not aided hy tendrils or hy irritable leafstalks. 

(Acottledons.) 

Lygodiutn seandens (Polypodiacese) moves against the sun. 
h. tn. 

June 18,1st circle 6 0 [ing). 
„ 18,2nd „ 6 15 (late in even- 
„ 19, 3rd „ 5 32 (very hot day). 

Lygodium articulattim moves against the sun. 
h. m. 

July 19, 1st circle 16 30 (shoot very 
„ 20, 2nd „ 15 0 [young). 

h. m. 

June 19,4th circle 5 0 (very hot day). 
„ 20,5th „ 6 0 

h. m. 
July 21, 3rd circle. 8 0 

„ 22,4th „ . 10 30 

(Monocotyledons.) 

Ruscus androgynus (Liliacese), placed 
h. m. 

May 24, 1st circle 6 14 (shoot very 
„ 25, 2nd „ 2 21 [young). 
„ 25, 3rd „ 3 37 
„ 25,4th „ 3 22 

in the hot-house, moves against the sun. 
h. m. 

May 26, 5th circle. 2 50 
„ 27, 6th „ . 3 52 
„ 27,7th „ . 4 11 

* I am much indebted to Dr. Hooker for having sent me many plants from 
Kew; and to Mr. 1 eitch, of the Koyal Exotic Nursery, for having generously 
given me a large collection of fine specimens of climbing plants. Professor Asa 
Gray, Prof. Oliver, and Dr, Hooker have afibrded me, as on many previous 
occasions, much information and many valuable references. 
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(MonocottleDoits, continued^ 

Asparagus (unnamed species from Kew) (Liliaceee) moves against the sun, 

placed in hothouse. , 

Dec. 26, Ist circle . 6 0 

„ 27, 2nd .. 5 40 

Tamus communis (Dioscoreaeese). 

in the greenhouse; follows the sun. 

h. m. 

July 7, 1st circle. 3 10 

„ 7, 2nd „   2 38 

„ 8, 3rd ..3 5 

A young shoot from a potted tuber placed 

b. m. 
July 8, 4th circle. 2 56 

„ 8, 5th ..2 30 

„ 8, 6th „ . 2 30 

, Lapagerea rosea (Philesiacea;), in greenhouse, follows the sun. 
h. m. 

March 9, 1st circle ... .. 26 15 (shoot young). 

,, 10, semicircle ... .. 8 15 

11, 2nd circle ... .. 11 0 

>> 12,3rd „ ... .. 15 30 

13,4th „ ... ,. 14 15 

>5 16,5th „ .. 8 40 when placed in the hothouse; 

next day the shoot remained stationarj". 

Hoxhurghia viridijlora (Eoxburghiacese) moves against the sun; it travelled 

a circle in about 24 hours. 

(Dicotyledons.) 

Humulus Lupulus (Urticaceee) follows the sun. 
h. m. 

April 9, 2 circles . 4 16 

Aug. 13, 3rd circle. 2 0 

„ 14, 4th „   2 20 

„ 14, 5th „   2 16 

August 14, 6th circle, 

„ 14> 7 th „ . 

„ 14,8th „ . 

h. m. 
2 2 

2 0 
2 4 

A plant placed in a room ; a semicircle was performed in travelling from tlie 

light in 1 h. 33 m., in travelling to the light in 1 h. 13 m.: difference of rate 20 m. 

Akebia quinata (Lardizabalacese), placed in hothouse, moves against tlie 

sun. 
h. m. 

March 17, Ist circle 4 0 (shoot 

„ 18, 2nd „ 1 40 [young). 

h. tn. 

March 18, 3rd circle. 1 30 

„ 19, 4th „ . 1 45 

Stauntonia latifolia (Lardizabalacese), placed in hothouse, moves against 

the sun. h. m. 
March 28, 1st circle. 3 30 

„ 29,2nd „ . 3 45 

Spharostema marmoratum (Schizandracete) follow's the sun. 

August 5th, 1st circle in about 24 h.; 2nd circle in 18h. 30 m. 

Stephania rotunda (Menispcrmacese) moves against the sun. 

May 27, 1st circle 

„ 30,2nd „ 

h. m. 
5 5 

7 6 

June 2, 3rd circle 

,, 3,4th ,, 

h. m. 
5 15 

6 28 
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(Dicotyledons, continued^ 

Thryallis hrachystach^a (Malpighiacese) moves against the sun: one shoot 

made a circle in 12 h., and another in 10 h. 30 m.; but the next day, which was 

much colder, the first shoot in my study took 10 h. to perform only a semicircle. 

Hibbertia dentata (Dilleniacese), placed in the hothouse, followed the sun, 

and made (May 18th) a circle in 7 h. 20 m.; on the 19th, reversed its course and 

moved against the sun, and made a circle in 7h.; on the 20th, moved against 

the sun one-third of circle, and then stood still; on the 26th, followed the sun 

for two-thirds of circle, and then returned to its starting-point, taking for this 

double course 11 h. 46 m. 

Sollya Dmmmondii (Pittosporacese) moves against the sun; in greenhouse. 

h. m. 

April 4, Ist circle 4 25 [day.) 

„ 5, 2nd „ 8 0 (very cold 

April 6, 3rd circle. 

„ 7, 4th „ . 

h. m. 

6 25 

7 5 

Polygonum dumetorum (Polygonacese). Tliis case is taken from Dutrochet 

(p. 299), as I observed no allied plant; follows the sun. Three shoots cut off 

and placed in water made circles in 3 h. 10 m., 5 h. 20 m., and 7 h. 15 m. 

Wistaria Chinensis (Lcguminosse), in greenhouse, moves against the sun- 

fa. m. 
May 13, 1st circle. 3 5 

„ 13, 2nd „ . 3 20 

„ 16,3rd „ . 2 5 

fa. m. 
May 24, 4th circle. 3 21 

„ 25, 5th „ . 2 37 

„ 25,6th ,, . 2 35 

Phaseolus vulgaris (Leguminosse), in greenhouse, moves against the sun. 

fa. m. 
May, 1st circle. 2 0 

,, 2nd „ . 1 55 

„ 3rd „ . 1 55 

Pipladenia vrophylla (Apocynaceai) moves against the srm. 

fa. m. 
April 18, 1st circle. 8 0 

„ 19, 2nd „ . 9 15 

„ 30, 3rd „ . 9 40 

Dijpladenia crassinoda moves against the sun. 

fa. in. 
May 16,1st circle. 9 5 

July 20, 2nd „ . 8 0 

,, 21,3rd ,, . 8 o 

Ceropegia Oardneni (Asclepiadacea;) moves against the sim. 

Shoot very young, 2 inches in length. Ist circle in 
fa. m. 
7 55 

Shoot still voung . 2nd 7 0 
Long shoot . . . 3rd 6 33 

Long shoot . . , 4th 5 15 

Long shoot . . . 5th 6 45 

Stephanotis jloribunda (Asclepiadaceae) moves against the sun, and made ® 

circle in 6h. 40 m., a second circle in about 9 hours. 
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(Dicotyledons, continued^ 

Hoy a carnosa (Asclepiadacese) made several cireles in from 16 b. to 22 b. 
or 24 b. 

Convolvulus major (Convolvulacese) moves against tbe sun. Plant placed in 
room with lateral light. 

Ist circle... 2 h. 42 m. | ^ ^ 
I 1 h. 28 m.; difference 14 m. 

2nd circle... 2 h. 47m.-f in 1 h. 17 ra., to light 
I 1 h. 30 m.: difference 13 m. 

Convolvulus septum (large-flowered cultivated var.) moves against the sun. 

Two circles, each in 1 h. 42 m.: difference in semicircle from and to light 14 m. 

Ipomeea jucunda (Convolvulaceas) moves against the sim, placed in my study, 

with windows facing the north-east. Weather hot. 

1st circle 5h. 30m.(Semicircle, from hght in 4h. 30m., to 
L 1 h. 0 in.: difference 3 h. 30 m. 

2nd circle 5 h. 20 m. (Late 1 

in afternoon: circle com- ^ 

pleted at 6 m. 40 h. P.M.) J 

Semicircle, from light in 3 h. 50 m., to 

1 h. 30 m.: difference 2 h. 20 m. 

light 

light 

We have here a remarkable instance of the power of light in retarding and 

hastening the revolving movement. 

tRivea tilieefolia (Convolvulacea?) moves against the sun, and made four revo¬ 

lutions in 9 h.; so that each, on average, was performed in 2 h. 15 m. 

Plumhago rosea (Plumbaginaccse) follows the sun. The shoot did not begin 

to revolve until nearly a yard in height; it then made a fine circle in 10 h. 45 m. 

During the next few days it continued to move, but irregularly. On August 15th 

the shoot followed, during a period of 10 h. 40 m., a long and deeply zigzag course 

and then made a broad ellipse. The figure thus traced altogether apparently 

represented three ellipses, each of which averaged 3 h. 33 m. for its completion. 

Jasminumpaucijlorum, Bcntham (Jasminacese), moves against the sun. First 

circle in 7h. 15 m., second circle rather more quickly. 

Clerodendrum Thomsonii (Verbenacese) follows the sun. 

h. m. 
April 12, 1st circle . 5 45 (shoot very young). 

„ 14, 2nd „   3 30 

„ 18, semicircle. 5 0 (directly after the plant was shaken in 

„ 19, 3rd circle . 3 0 [being moved). 

„ 20,4th „   4 20 

Tecoma jasminoides (Bignoniacese) moves against sim. 

h. m. 

March 17, 1st circle 6 30 

„ 19,2nd „ 7 0 

h. m. 

March 22, 3rd circle 8 30 (very cold 

„ 24,4th „ 6 45 [day). 

Thunhergia alata (Acantliaccse) moves against sun. 

h. m. 

April 14, 1st circle 3 20 

„ 18, 2nd „ 2 50 

h. m. 
April 18, 3rd circle 2 55 [noon). 

„ 18, 4th „ 3 55 (late in after- 

Adhadota cydoncefolia (Acanthacese) follows the sun. A young shoot made 
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(Dicotyledons, continued.) 

a semicircle in 24 h.; subsequently made a circle in between 40 h. and 48 b.; sub¬ 

sequently did not complete a circle in 50 h. Another shoot, however, made a 

circle in 26 h. 30 m. 

Mikania scandens (Compositse) moves against the sun. 

h. m. 
March 14, 1st circle 3 10 

„ 15,2nd „ 3 0 

„ 16, 3rd „ 3 0 

„ 17, 4th „ 3 33 

April 7, 5th „ 2 50 
f This ch*cle was made after a copious intentional 

,, ,6th ,, 2 40 "I watering with cold water at 47° Fahr. 

Comhretum argenteum (C’ombretacese) moves against the sun. 

Jan. 24, Isl circle. 2 Sj 
L ture of the house had fallen a little. 

„ 24, 2 circles, each at an t 2 20 

average of .J 2 20 

„ 25, 4th circle. 2 25 

Combretum purpfireum revolves not quite so quickly as C. argenteum. 

Loasa aurantiaca (Loasacese). First plant moved against the sun. 

h. m. 
June 20, Ist circle. 2 37 June 21, 4th circle. 

h. m. 
, 2 35 

„ 20, 2nd „ . 2 13 

” 

22,5th „ . . 3 26 

„ 20, 3rd „ . 4 0 1 >> 23,6th „ . . 3 5 

Second plant followed the sun. 

July 11, 1st circle. ... 1 51 "1 

„ 11,2nd „ . 

„ 11,3rd „ . 

.... 1 46 1 

.... 1 41 
[ Very hot day. 

„ 11,4th „ . .... 1 48 J 

„ 12, 5th .. .... 2 35 Cool morning. 

Sogphanthus elegans (Loasacese) follows the sun. 

h. m. 
June 13, 1st circle. 1 45 

„ 13, 2nd „ . 1 17 

„ 14, 3rd „ . 1 36 

h. m. 
June 14, 4th circle. 1 59 

„ 14, 5th „ . 2 3 

Siphomeris or Lecontea (unnamed sp.) (Cinchonacese) follows the sun. 
h. m. 

May 25, semicircle . 10 27 (shoot extremely young). 
„ 26, 1st circle . 10 15 (shoot still young). 
„ 30, 2nd „ . 8 55 

June 2,3rd „ . 8 11 
„ 6, 4th „ . 6 8 

>1 5lh „ . 7 201 Taken from the hothouse and placed 
„ 9, 6th „ . 8 36 J in a room in my house. 

Manettia bicolar (Cinchonacese), young plant, follows the sun. 
. h. m. 

July 7, Ist cmcle. 6 18 
„ 8,2nd „ . 6 53 
» 9. 3rd „ . 6 30 
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(Dicotyxedoks, continued.') 

Lonicera brachypoda (Caprifoliacese) follows the sun, in a warm room in 
the house. 

h. m. 

April, 1st circle about 9 10 

„ 2nd „ ,, 12 20 (another shoot very young). 

„ 3rd „ „ 7 30 {In this latter cuxle, the semicircle from the 

light took 5 h. 23 m., and to the light 

2 h. 37 m.: difference 2 h. 46 m. 

Aristolochia gigas (Aristolocliiacese) moves against the sun. 

h. ni. 
July 22, 1st circle. 8 0 (rather young shoot). 

„ 23, 2nd „ . 7 15 

„ 24, 3rd ,, . 5 0 (about). 

lu the foregoing table, which includes twining plants belonging 

to as widely different orders as is possible, we see that the con¬ 

traction or turgescence of the cells circulating round the axis, on 

which the revolving movement depends, differs much in rate. As 

long as a plant remains under the same conditions, the rate is 

often remarkably uniform, as we see with the Hop, Mikania, 

Fhaseolus, &c. The Scyphanthus made one revolution in 1 h. 17m., 

and this is the quickest rate observed; but we shall afterwards 

see a tendril-bearing Passiflora revolving even more rapidly. A 

shoot of the Akebia quinata made a revolution in 1 h. 30 m., and 

three revolutions at the average rate of 1 h. 38 m.; a Convolvulus 

made two revolutions at the average of 1 h. 42 m., and Phaseolus 

vulgaris three at the average of 1 h. 57m. On the other hand, some 

plants take 24 h. for a single revolution, and the Adhadota some¬ 

times required 48 h.; yet this latter plant is an efficient twiner. 

Species of the same genus move at different rates. The rate does 

not seem governed by the thickness of the shoots; those of the 

Sollya are as thin and flexible as string, but move slower than the 

thick and fleshy shoots of the Mmcus, which seems so little fitted 

for movement of any kind; the shoots of the Wistaria, which be¬ 

come woody, move faster than those of the Ipomcea or Thunhergia. 

We know that the intemodes, whilst very young, do not ac¬ 

quire their proper rate of movement; hence several shoots on the 

same plant may sometimes be seen revolving at different rates. 

The two or three, or even more, intemodes which are first formed 

above the cotyledons, or above the perennial root-stock, do not 

move; these first-formed shoots can support themselves, and 

nothing superfluous is granted them. 

A greater number of twiners revolve in a course opposed to 

that of the sun, or to the hands of a watch, than in the reversed 

c 2 
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course, and, consequently, the majority, as is well known, ascend 

their supports from left to right. Occasionally, though rarely, 

plants of the same order twine in opposite directions, of which 

Mohl (S. 125) gives a case in the Leguminosse, and we have in 

the table another in the Acanthacese. At present no instance is 

known of two species of the same genus twining in opposite di¬ 

rections ; and this is a singular fact, because dilferent individuals 

of Solanu/m dulcamara (Dutrochet, tom. xix. p. 299) revolve and 

twine in both directions: this plant, however, is a most feeble 

twiner. Loasa aurantiaca (Leon, p. 351) offers a much more 

striking case: I raised seventeen plants : of these eight revolved 

in opposition to the sun, and ascended from left to right; five 

followed the sun, and ascended from right to left; and four re¬ 

volved and twined first in one direction, and then reversed their 

course*, the petioles of the opposite leaves affording a point 

d'appui for the reversal of the spire. One of these four plants 

made seven spiral turns from right to left, and five turns from 

left to right. These individuals of the Loasa are interesting, as 

showing how almost every change is effected most gradually. 

For another plant in the same family, the ScyphantTius elegans, 

habitually twines in this manner. I raised many plants of it, and 

the stems of all took one turn, or occasionally two or even three 

turns in one direction, and then, ascending for a short space straight, 

reversed their course and took one or two turns in an opposite 

direction. The reversal of the curvature occurred at any point in 

the stem, even in the middle of an intemode. Had I not seen 

this case, I should have thought its occurrence most improbable. 

It could hardly occur with any plant which ascended above a few 

feet in height, or which lived in an exposed situation; for the 

stem could be easily pulled from its support with little unwinding; 

nor could it have adhered at all, had not the intemodes soon be¬ 

come moderately rigid. With leaf-climbers, as we shall soon see, 

analogous cases frequently occur; but these present no difficulty, 

as the stem is secured by the clasping petioles. 

In the many other revolving and twining plants observed by 

me, I never but twice saw the movement reversed; once, and only 

for a short space, in Ipomcsa jucunda; but frequently with Jlib- 

hertia dentata. This plant at first much perplexed me, for I con¬ 

tinually observed its long and flexible shoots, evidently well fitted 

for twining, make a whole or half or quarter circle in one direction 

• I raised nine plants of the hybrid Loasa Herhertii, and six of these re¬ 
versed their spire in ascending their supports. 
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and then in the opposite direction; consequently, when I placed 

the shoots near thin or thick sticks, or stretched string, they 

seemed perpetually to be trying to ascend these supports, but 

failed. I then surrounded the plant with a mass of branched 

twigs; the shoots ascended, and passed through them, but 
several came out laterally, and their depending extremities sel¬ 

dom turned upwards as is usual with twining plants. Finally, 

I surrounded another plant with many thin upright sticks, and 

placed this plant near the other plant with the twigs; and now 

the Sibbertia had got what it liked, for it twined up the parallel 

sticks, sometimes winding round one and sometimes round several; 

and the shoots travelled laterally from one to the other plant; 
but as the plants grew older, some of the shoots twined regularly 

up a thin upright stick. Though the revolving movement was 

sometimes in one direction and sometimes in the other, the twi¬ 

ning was invariably from left to right; so that the more potent 

or persistent movement of revolution must have been in oppo¬ 

sition to the course of the sun. It would appear that this Hih- 

hertia is adapted to ascend by twining, and to ramble laterally over 

the thick Australian scrub. 
I have described this case in some detail, because, as far as I 

have seen, it is rare to find with twining plants any especial 

adaptations, in which respect they differ much from the more 

highly organized tendril-bearers. The Solanum dulcamara, as we 

shall presently see, can twine only round such stems as are both 

thin and flexible. Most twining plants apparently are adapted 
to ascend supports of different thicknesses. Our English twiners, 

as far as I have seen, never twine round trees, excepting the 
Honeysuckle {Lonicera periclymenum'), which I have observed 

twining up a young beech-tree nearly inches in diameter. 
Mohl (S. 134) found that the Phaseolm multijlorus and Ipomcda 

purpurea could not, when placed in a room with the light entering 

on one side, twine round sticks between 3 and 4 inches in dia¬ 

meter ; for this interfered, in a manner presently to be explained, 

with the revolving movement. In the open air, however, tlic 

Phaseolus twined round a support of the above thickness, but 

failed in twining round one 9 inches in diameter. Nevertheless, 

some twiners of the warmer temperate regions can manage this 

latter degree of thickness; for I hear from Dr. Hooker that at 

Kew the Buseus androgynus ascends a column 9 inches in dia¬ 

meter ; and although SiWistaria grown by me in a small pot tried in 

vain for weeks to get round a post between 5 and 6 inches in 
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thickness, yet at Kew a plant ascended a trunk above 6 inches in 

diameter. The tropical twiners, on the other hand, can ascend 

thick trees. I hear from Drs. Thomson and Hooker that this is 

the case with the Sutea parviJlorCi, one of the Menispermaceae, 

and with some Dalbergias and other Leguminosae. This power 

would evidently be almost necessary for twining plants inhabiting 

tropical forests, as otherwise they could hardly ever reach the 

light. In our temperate countries twdning plants which die down 

every year to the root would suffer if they were enabled to twine 

round trunks of trees, for they could not grow tall enough in a 

single season to reach the summit and gain the light. 

By what means some twining plants are adapted to ascend only 

thin stems, whilst others can twine round thick trees, I do not 

know. It appeared to me probable that twining plants with very 

long revolving shoots might be able to ascend thick supports; 

accordingly I placed Ceropegia Gardnerii near a post 6 inches in 

diameter, but the shoots entirely failed to wind round it; their 

length and power of movement apparently serving merely to find 

some distant but thin stem round which to tw'ine. The Sphcero- 

stemma marmoratum is a vigorous tropical twiner, and as it is a 

very slow revolver, I thought that this latter circumstance might 

aid it in ascending a thick support; but though it was able to 

wind round the 0-inch post, it could do this only on the same level 

or plane, and could not ascend in a spire. We can, however, see, 

in accordance with the views previously explained, that a re¬ 

volving shoot, which, after coming into contact with any support, 

quickly lost its power of movement, would not again be drawn 

away from its support by the returning or opposite movement, 

and therefore remaining in contact with it, might thus ascend 

a thick support. But whether this slight difference in retaining 

for some time or in quickly losing the power of movement after 

coming into contact with a support alone determines how thick 

an object the stem can ascend I do not know. 

As ferns differ so much from phanerogamic plants, it may be 

worth while here to show that twining ferns act in no respect 

differently from other twining plants. In Lygodium articulatum 

the two intemodes first formed above the root-stock did not move; 

the third from the ground revolved, and at first very slowly. This 

species is a slow revolver: but Z. scandens made five revolutions 

at an average rate of 5 h. 45 m.; and this represents fairly well the 

usual rate, taking quick and slow movers, amongst phanerogamic 

plants. The rate was accelerated by increased temperature. The 
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two young upper internodes alone moved. A line painted along 

the surface of a revolving internode which was at the time convex, 

became first lateral, then concave, and ultimately convex again. 

Neither the internodes nor petioles are irritable when rubbed. The 

movement is in the more usual direction, namely in opposition to 

the course of the sun; and when the stem has twined round a thin 

stick, it becomes twisted on its own axis in the same direction. 

After the young internodes have twined round a stick, their con¬ 

tinued growth causes them to slip a little upwards and onwards. 

If the stick be soon removed, the internodes straighten themselves, 

and recommence revolving. The extremities of the depending 

shoots turn upwards, and twine on themselves. In all these re¬ 

spects we have complete identity with phanerogamic twining 

plants; and the above enumeration may serve as a summary of 

the leading characteristics of common twining plants. 

The power of revolving depends on the general health and 

vigour of the plant, as has laboriously been shown to be the case 

by Palm. But the movement of each separate intemode is so in¬ 

dependent of the others, that cutting off an upper one does not 

affect the revolutions of a lower one. When, however, Dutrochet 

cut ofi" two whole shoots of the Hop, and placed them in water, 

the movement was greatly retarded; for one revolved in 20 h. and 

the other in 23 h., whereas they ought to have revolved in between 

2 h. and 2 h. 30 m. Cut shoots of the Kidney-bean were similarly 

retarded, but in a less degree. I have repeatedly observed that 

carrying a plant from the greenhouse to my house, or from one to 

another part of the greenhouse, always stopped the movement for 

a time; hence I conclude that naturally exposed plants would 

not make their revolutions during stormy weather. A decrease 

in temperature always caused a considerable retardation in the 

rate of revolution; but Dutrochet Ctom. xvii. pp. 994, 996} has 

given such precise observations on this head with respect to the 

tendril-bearing Pea that I need say nothing more. When twi¬ 

ning plants are placed near a window in a room, the light in some 

cases has a remarkable power (as was likewise observed by Du¬ 

trochet, p. 998, with the Pea) on the revolving movement, but 

different in degree with different plants: thus Ipomeea jticunda 

(as maybe seen in the table) revolved in 5 h. 20 m., the semicircle 

from the light taking 4 h. 30 m., and that towards the light only 

1 h.; Lonicera hrachypoda revolved, in a reversed direction to the 

Ipomcea, in 8 h., the semicircle from the light taking 5 h. 23 m., and 

that to the light only 2 h. 37 m. From the rate of revolution in all 
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the plants which I have observed being nearly the same during the 

night and the day, I infer that the action of the light is confined 

to retarding one semicircle and accelerating the other, so as not 

to greatly modify the whole rate. This action is remarkable when 

we reflect how little the leaves are developed on the young and 

very thin revolving intemodes. It is the more remarkable, as 

botanists have thought (Mohl, S. 119) that twining plants are but 

little sensitive to the action of light. 

I will conclude my account of twining plants by collecting a 

few miscellaneous and curious cases. With most twining plants 

all the branches, however many there may be, go on revolving 

together; but, according to Mohl (S. 4), the main stem of Tamm 

elephantipes does not twine—only the branches. On the other 

hand, with the Asparagus, given in the table, the leading shoot 

alone, and not the branches, revolved and twined; but it should 

Jbe stated that the plant was not growing vigorously. My 

plants of Comhretvm argenteum and C. purpureum made nume¬ 

rous short healthy shoots; but they showed no signs of revolv¬ 

ing, and I could not conceive how these plants could be climbers; 

but at last C. argenteum put forth from the lower part of one of 

its main branches a thin shoot, 5 or 6 feet in length, differing 

greatly in appearance from the previous shoots from its leaves 

being little developed, and this shoot revolved vigorously and 

twined. So that this plant produces shoots of two sorts. With 

Feriploca Grceca (Palm, S.43) the uppermost shoots alone twine. 

Folygonum convolvulus twines only during the middle of the sum¬ 

mer (Palm. S 43, 94) : plants growing vigorously in the autumn 

show no inclination to twine. The majority of Asclepiadaceae are 

turners; but Asclepias nigra only “ iu fertiliori solo incipit scan- 

dere sub volubili caule” (Willdenow, quoted and confirmed by 

Palm, S. 41). Aselepias vincetoxicum does not regularly twine, 

but only occasionally (Palm, S. 42; Mohl, S. 112) when growing 

under certain conditions. So it is with two species of Cerogegia, 

as I hear from Prof. Harvey, for these plants in their native dry 

South African home generally grow erect, from 6 inches to 2 feet 

in height, a very few taller specimens showing some inclination to 

curve; but when cultivated near Dublin, they regularly twined up 

sticks 5 or 6 feet in height. Most Convolvulacese are excellent 

twiners; but Ipomcea argyrceoides in South Africa almost always 

grows erect and compact, from about 12 to 18 inches in height, one 

specimen alone in Prof. Harvey’s collection showing an evident 

disposition to twine. Seedlings, on the other hand, raised near 
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Dublin twined up sticks above 8 feet in height. These facts 

are highly remarkable; for there can hardly he a doubt that in 

the dryer provinces of South Africa these plants must have propa¬ 

gated themselves for thousands of generations in an erect condi¬ 

tion ; and yet during this whole period they have retained the 

innate power of spontaneously revolving and twining, whenever 

their shoots become elongated under proper conditions of life. 

Most of the species of Phaseolus are twiners; but certain varieties 

of the P. multijlorus produce (Leon, p. 681) two kinds of shoots, 

some upright and thick, and others thin and twining. I have 

seen striking instances of this curious case of variability with 

“ Fulmer’s dwarf forcing-bean,” on which occasionally a long 

twining shoot appeared. 

Solanum dulcamara is one of the feeblest and poorest of twiners: 

it may often be seen growing as an upright bush, and when 

growing in the midst of a thicket merely scrambles up the 

branches without twining; but when, according to Dutrochet 

(tom. xix..p. 299), it grows near a thin and flexible support, such 

as the stem of a nettle, it twines round it. I placed sticks round 

several plants and vertical stretched strings close to others, and 

the strings alone were ascended by twining. We here, perhaps, 

see the flrst stage in the habit of twining; and the stem twines 

indifferently to the right or the left. Some other species of the 

genus, and of another genus, viz. Hahrotliamnus, of the same family 

of Solanaceae, which are described in horticultural works as twining 

plants, seemed to possess this faculty in a very feeble manner. 

On the other hand, I suspect that with Tecoma radicans we have 

the last vestige of a lost habit: this plant belongs to a group 

abounding with twining and with tendril-bearing species, but it 

ascends by rootlets like those of the Ivy; yet I observed that the 

young intemodes seldom remained quite stationary, but performed 

slight irregular movements which could hardly be accounted for 

by changes in the action of the light. Anyhow it need not be 

supposed that there would be any difficulty in the passage from a 

spirally twining plant to a simple root-climber; for the young 

internodes of Bignonia Tiveedyana and of Iloya carnosa revolve 

and twine, and likewise emit rootlets which adhere to any fitting 

surface. 

Part II.—Leaf-climbees. 

It has long been observed that several plants climb by the aid of 

their leaves, either by the petiole or by the produced midrib; 

but beyond this simple fact nothing is known of them. Palm 
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and Mohl class these plants with those which bear tendrils; but 

as a leaf is generally a defined object, the present classification 

has, at least, some plain advantages. There are other advantages, 

as leaf-climbers are intermediate in many respects between twiners 

and certain tendril-bearing plants. I have observed eight species 

of Clematis and seven of TropcBolum in order to discover what 

amount of difference there may be within the same genns; and 

the differences, as we shall see, are considerable. 

Clematis.—C. glandulosa.—The thin upper intemodes revolve, 

moving against the course of the sun, precisely like those of a 

true twiner, at an average rate, judging from three revolutions, 

of 3 h. 48 m. The leading shoot immediately twined round a stick 

placed near it; but, after making an open spire of only one turn 

and a half, it ascended for a short space straight, and then 

reversed its spire and wound two turns in an opposite course. 

This was rendered possible by the straight piece between the 

opposed spires having become rigid. The simple, broad, ovate 

leaves of this tropical species, so unlike those of most of the other 

species of the genus, with their short thick petioles, seem but ill- 

fitted for any movement. Whilst twining up a vertical stick, no 

use is made of them. Nevertheless, if the footstalk of a young 

leaf be rubbed with a thin twig a few times on any side, it will 

in the course of a few hours bend to that side; afterwards it 

becomes straight again. The under side seemed to be the most 

sensitive; but the sensitiveness or irritability is but slight com¬ 

pared to that which we shall meet 

with in some of the following spe¬ 

cies ; for a loop of string, weighing 

1*64 grain, hanging for some days 

on a young footstalk, produced 

a scarcely perceptible effect. A 

sketch is here given of two young 

leaves which had naturally caught 

two twigs on each side of the stem. 

A forked twig placed so as to 

lightly press on the under side of a 

young footstalk caused it, in 12 h.. 

to bend greatly, and ultimately to Clematis glandulosa, with two 

Bucb an extent that the leaf passed 

to the opposite side of the stem; 

the forked stick having been removed, the leaf slowly recovered 

its proper position. 
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The young leaves change their position in a rather odd manner: 

when first developed the petioles are upturned, parallel to the 

stem; they then slowly bend downwards, remaining for a short 

time at right angles to the stem, and then become so much arched 

downwards that the blade of the leaf points to the ground with 

its tip curled inwards, so that the whole petiole and leaf together 

form a hook. If they come into contact with no object, they 

retain this position for a considerable time, and then bending 

upwards they reassume their original upturned position, which is 

retained ever afterwards. The young leaves, being hooked, are 

thus enabled to catch twigs when brought into contact with them 

by the revolving movement of the internodes. The petioles 

which have clasped any object soon become much thickened and 

strengthened, as may be seen in the diagram. 

Clematis montana.—The long and thin petioles of the leaves, 

whilst young, are sensitive, and w'hen lightly rubbed bend to the 

rubbed side, subsequently becoming straight. They are far more 

sensitive than the petioles of C. glandulosa; for a loop of thread 

weighing a quarter of a grain caused them to bend; a loop 

weighing only one-eighth of a grain sometimes acted and some¬ 

times did not act. The sensitiveness extends to the angle between 

the stem and leaf-stalk. I may here state that I ascertained the 

weights of the string and thread used in all cases by carefully 

w'eighing 50 inches in a chemical balance, and then cutting off mea¬ 

sured lengths*. The main petiole carries three leaflets; but the 

short petioles of these leaflets are not sensitive. A young inclined 

shoot (the plant being in the greenhouse) made a large circle op¬ 

posed to the course of the sun in 4 h. 20 m., but the next day, being 

very cold, the time was 5 h. 10 m. A stick placed near the revol¬ 

ving stem was soon struck by the petioles which stand out at right 

angles, and the revolving movement was arrested. The petiole 

then began, being excited by the contact, to slowly wind round 

the stick. When the stick was thin, the petiole sometimes wound 

twice round it. The opposite leaf was in no way affected. The 

attitude assumed by the stem after the petiole has clasped a stick, 

is that of a man standing by a column, who throws his whole arm 

horizontally round it. With respect to the stem’s power of twi¬ 

ning, some remarks will be made under C. calycina. 

Clematis Sieboldi.—A shoot made three revolutions against the 

sun at an average rate of 3 h. 11 m. The power of twining is like 

that of the last species. Its leaves are nearly similar, except that 

* Our English grain equals nearly 65 milligrammes. 
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the petioles of the lateral and terminal leaflets are sensitive. A 

loop of thread, weighing one-eighth of a grain, acted on the main 

petiole; but it took between two and three days to produce any 

effect. The leaves have the remarkable habit and power of spon¬ 

taneously revolving, generally in vertical ellipses, in the same 

manner, but in a less degree, as will be described under C. micro- 

pltylla. 

Clematis calycina.—The young shoots are thin and flexible; 

one revolved, describing a broad oval, in 5 h. 30 m., and another in 

6h. 12 m.: they followed the course of the sun; but in all the species 

of the genus the course followed, if observed long enough, would 

no doubt be found to differ. This is a rather better twiner than the 

two last species: the stem, when a thin upright stick free from 

twigs was placed near, sometimes made two spiral turns round it; 

then, being arrested by the clasping of the petioles, it would run 

up for a space straight and then generally reversed its course and 

took one or two spiral turns in an opposite direction. This 

reversal of the spire occurred in all the foregoing species. The 

leaves are so small compared with those of most of the other species 

that the petioles at first seem ill-fitted for clasping. Nevertheless 

the main service of the revolving movement is to bring them into 

contact with surrounding objects, which are slowly but securely 

seized. The young petioles, which alone are sensitive, have 

their ends bowed a little downwards, so as to be in a slight degree 

hooked; ultimately the whole leaf becomes flat. I gently rubbed 

with a thin twig the lower surfaces of two young petioles; and 

in 2 h. 30 m. they were slightly curved downwards; in 5 h., after 

being rubbed, the end of one was bent completely back parallel 

to the basal portion; and in 4 h. subsequently it became nearly 

straight again. To show how sensitive the young petioles are, I 

may mention that I put, in order to mark them, short streaks of 

water-colour on their under sides; an infinitely thin crust was 

thus formed, but it sufficed in 24 h. to cause both to bend down¬ 

wards. Whilst the plant is young, each leaf consists of three 

divided leaflets, which have barely distinct petioles, and these are 

not then sensitive; but when the plant is well grown, the two 

lateral and terminal leaflets have long petioles, and these now 

become sensitive and are capable of clasping in any direction any 

object. 

AVhen the petiole has clasped a twig, it undergoes some remark¬ 

able changes, which occur with the several other species, but in » 

less strongly marked manner, and will be here described once for 
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all. The clasped petiole in the course of two or three days swells 

greatly, and ultimately becomes nearly twice as thick as the 

opposite leaf-stalk which has clasped nothing. When thin trans¬ 

verse slices of the two are placed under the microscope their 
difference is conspicuous: the side of the footstalk which has been 

in contact with the support is formed of a layer of colourless cells 
with their longer axes directed from the centre of the petiole, and 

very much larger than any cells found in the opposite or unchanged 

petiole; the central cells, also, are in some degree enlarged, and 

the whole is much indurated. The exterior surface generally 
becomes bright red. But a far greater change takes place in 

the nature of the tissues than that which is externally visible: 
the petiole of the unclasped leaf is flexible, and can be easily 

snapped, whereas the clasped footstalk acquires an extraordi¬ 

nary toughness and rigidity, so that considerable force is re¬ 

quired to puU it into pieces. With this change, great durability 

is probably acquired; at least this is the case with the clasped 

petioles of Clematis vitalba. The meaning of these changes is 

plain, namely, that the petioles may firmly and durably support 

the stem. 
Clematis microphylla, var. leptophylla.—Tlie long and thin inter¬ 

nodes of this Australian species revolve sometimes in one direc¬ 

tion and sometimes in an opposite one, describing long, narrow, 

irregular ellipses or large circles: four revolutions were com¬ 

pleted within five minutes of the same average rate of 1 h. 51m.; so 
that this species moves more quickly than any other of the genus. 

The shoots, when placed near a vertical stick, either twine round 
it or clasp it with the basal portions of their petioles. The 

leaves whilst young are nearly of the same general shape, and act 
in the same manner like a hook, as will be described under C. 

viticella; but the leaflets are more divided, as in C. calycina, and 
each segment whilst young terminates in a hardish point, and is 

much curved downwards and inwards; so that the whole leaf 

readily catches and becomes entangled with any neighbouring 

object. The petioles of the young terminal leaflets are acted on 

by loops of thread weighing -J-th and ^ grain: the basal 
portion of the main petiole is much less sensitive, but will clasp a 

stick against which it presses. 
The whole leaf, whilst young, is in continual, spontaneous, slow 

movement. The stem was secured close to the base of the leaves, 

and, a bell-glass being placed over the shoot, the movements of 

the leaves were traced on it during several days. A very irre- 
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gular line was generally formed; but one day, in the course of 

eight hours and three quarters, the figure traced, clearly repre¬ 

sented three and a half irregular ellipses, the most perfect one of 

which was completed in 2 h. 35 m. The two opposite leaves moved 

quite independently of each other. This movement would aid 

that of the internodes in bringing the petioles into contact with 

surrounding objects. I discovered this spontaneous movement 

too late to be enabled to observe the leaves in all the other spe¬ 

cies ; but from analogy I can hardly doubt that the leaves of at 

least C. viticella, G.Jlarmiula, and G. vitalba move spontaneously; 

and, judging from G. Sieboldi, this probably is the case with G. 

vnontana and G. calycina. I ascertained that the simple leaves of 

G. glandulosa exhibited no spontaneous revolving movement. 

Glematis viticella, var. venom.—In this and the two following 

species the power of spirally twining is completely lost, and this 

seems due to the lessened flexibility of the internodes and to the 

interference caused by the large size of the leaves. But the 

revolving movement, though restricted, is not lost. In our pre¬ 

sent species a young internode, placed in front of a window, made 

three narrow ellipses, transversely to the light, at an average rate 

of 2 h. 40 m.; when placed so that the movement was to and from 

the light, the rate was greatly accelerated and retarded, as in the 

case of twining plants. The ellipses were small; the longer dia¬ 

meter, described by the apex of a shoot bearing a pair of not ex¬ 

panded leaves, being only 4|- inches, and that by the apex of the 

penultimate iutemode only 1^ inch; at the most favourable 

period of growth each leaf would hardly be carried to and fro by 

the movement of the internodes more than two or three inches, 

but, as above stated, it is probable that the leaves themselves 

move spontaneously. The movement of the whole shoot by the 

wind and by its rapid growth would probably be almost equally 

efficient with the spontaneous movements in bi’inging the petioles 

into contact with surrounding objects. 

The leaves are of large size. There are three pairs of lateral 

leaflets and a terminal one, all borne by rather long petioles. The 

main petiole bends a little angularly downwards at each point 

where a pair of leaflets arises, and the petiole of the terminal 

leaflet is bent downwards at right angles ; hence the whole petiole, 

with its rectangularly bent extremity, acts as a hook. This, 

with the lateral petioles directed a little upwards, forms an ex¬ 

cellent grappling apparatus by which the leaves readily become 

entangled with surrounding objects. If they catch nothing, the 
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whole petiole ultimately grows straight. Both the medial and 

lateral petioles are sensitive; and the three branches, into which 

the basi-lateral petioles are generally subdivided, likewise are sen¬ 

sitive. The basal portion of the main petiole between the stem 

and the first pair of leaflets is less sensitive than the remainder, 

but it will clasp a stick when in contact. On the other hand, the 

Fig. 2. 

inferior surface of the rectangularly bent terminal portion (carry¬ 

ing the terminal leaflet), which forms the inner side of the end of 
the hook, is the most sensitive part; and this portion is manifestly 

best adapted to catch distant supports. To show the difference 

in sensibility, I gently placed loops of string of the same weight 

(in one instance weighing ’82 of a grain) on the several lateral and 

on the terminal sub-petioles; in a few hours the latter were bent, 
but after 24 h. no effect was produced on any of the lateral petioles. 
Again, a terminal sub-petiole placed in contact with a thin stick 
became sensibly curved in 45 m., and in 1 h. 10 m. had moved 

through ninety degrees, whereas a lateral petiole did not become 

sensibly curved until 3 h. 30 m. had elapsed. In this latter case, 

and in all other such cases, if the sticks be taken away, the petioles 

continue to move during many hours afterwards; so they do after 

a slight rubbiog; but ultimately, if the flexure has not been very 

great or long-continued, they become, after about a day’s in¬ 

terval, straight again. 
The gradation in the extension of the sensitiveness in the 

petioles of the several above-described species deserves notice. In 

C. montana it is confined to the main petiole, and has not spread 

to the sub-petioles of the three leaflets; so it is with young plants 
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of G. calycina; but in older plants it has spread to the three sub¬ 

petioles. In G. viticella it has spread to the petioles of the seven 

leaflets, and to the subdivisions of the basi-lateral sub-petioles. 

In this latter species the sensitiveness has diminished in the basal- 

part of the main petiole, in which alone it resided in G. montam, 

and has accumulated in the abruptly bent terminal portion. 

Clematis flammula.—The shoots, which are rather thick, straight, 

and stiff, whilst growing vigorously in the spring, made small oval 

revolutions, following the sun in their course. Four were made 

at an average rate of 3 h. 45 m. The longer axis of the oval, de¬ 

scribed by the extreme tip, was directed at right angles to the line 

joining the opposite leaves; its length was in one case only If, 

and in another case If inch; so that the young leaves are moved a 

very short distance. The shoots of the same plant observed m 

midsummer, when growing not so quickly, did not revolve at all. 

I cut down another plant in the early summer, so that by Au¬ 

gust 1st it had formed new and moderately vigorous shoots; these, 

when observed under a bell-glass, were on some days quite star 

tionary, and on other days moved to and fro only about the 

eighth of an inch. Consequently the revolving power is here 

much enfeebled, and under unfavourable circumstances is com¬ 

pletely lost. This species must depend on the probable, though 

not ascertained, spontaneous movements of its leaves, on the 

rapid growth of its shoots, and on movements from the wind, for 

coming into contact with surrounding objects: hence, perhaps, 

it is that the petioles have acquired, as we shall see, in compen¬ 

sation a high degree of sensitiveness. 

The petioles are bowed downwards, and have the same general 

hook-like form as in G. viticella. The medial petiole and lateral 

sub-petioles are sensitive, especially the much-bent terminal 

portion. As the sensitiveness is here greater than in any other 

species of the genus observed by me, and is in itself remarkable, 

I will give fuller details. The petioles, when so young that they 

have not separated from each other, are not sensitive; when the 

lamina of a leaflet has grown to quarter of an inch in length (that 

is, about one-sixth of its full size), the sensitiveness is highest; 

but at this period the petioles are much more fully developed pro¬ 

portionally than the laminae of the leaves. Full-grown petioles 

are not in the least sensitive. A thin stick placed so as to press 

lightly against a petiole, bearing a leaflet a quarter of an inch in 

length, caused the petiole to bend in 3 h. 15 m.; in another case a 

petiole curled completely round a stick in 12 h. These petioles 
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were left curled for 24h., and then the sticks were removed; but 

they never straightened themselves. I took a twig, thinner than 

the petiole itself, and lightly rubbed with it several petioles four 

times up and down ; these in 1 h. 45 m. became slightly curled; the 

curvature increased during some hours and then began to de¬ 
crease, but after 25 h. from the time of rubbing a vestige of the 

curvature remained. Some other petioles similarly rubbed once 

up and down became perceptibly curved in about 2 h. 30 m., a 
terminal sub-petiole moving more than a lateral sub-petiole; they 
became quite straight again in between 12 h. and 14 h. Lastly, 

a length of about one-eighth of an inch of a sub-petiole, lightly 

rubbed with the same twig only once down, became slightly 

curved in 3 h., and remained so during 11 h., but the next morning 
was quite straight. 

The following observations are more precise. After finding 

that heavier pieces of string and thread acted, I placed a loop of 

string, weighing 101 gr., on a terminal petiole; in 6 h. 40 m. a cur¬ 

vature could be seen; in 24 h. the petiole formed an open ring 

round the string ; in 48 h. the ring had almost closed on the string, 
and in 72 h. it had firmly seized the fine twine so that it required 

some force to withdraw it. A loop weighing ’52 of a grain caused a 

lateral sub-petiole just perceptibly to curv'e in 14 h., but after 24 h. 
it had moved through ninety degrees. These observations were 

made during the summer: the following were made in the spring, 

when the petioles are apparently more sensitive:—A loop of 
thread, weighing one-eighth of a grain, produced no effect on the 

lateral sub-petioles, but placed on a terminal one caused, after 24 b., 
a moderate curvature in it; the curvature, though the loop re¬ 

mained suspended, was after 48 h. diminished, but never dis¬ 
appeared, showing that the petiole had become partially accus¬ 
tomed to the insufficient stimulus. This experiment was twice 

repeated with nearly similar results. Lastly, a loop of thread, 
weighing only one-sixteenth of a grain (nearly equal to four milli¬ 

grammes), was twice gently placed by a forceps on a terminal sub¬ 

petiole (the plant being, of course, in a still and closed room), and 
this weight certainly caused a flexure, which very slowly increased 

until the petiole had moved through nearly ninety degrees: beyond 

this it did not move; nor did the petiole, the loop remaining sus¬ 

pended, ever become perfectly straight again. 

When we consider, on the one hand, the thickness and stiffness 

of the petioles, and, on the other hand, the thinness and softness 

of fine cotton thread, and what an extremely small weight one- 

HXN. PItOC.—BOTANY, VOL. IX. D 
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sixteenth of a grain is, these facts are remarkable. But I have 

reason to believe that even a less weight causes a curvature when 

acting over a broader surface than can be affected by thin thread. 

Having noticed that the tail of a susjiended string, which acci¬ 

dentally touched a petiole, had caused it to bend, I took two 

pieces of thin twine, 10 inches in length (weighing 1‘64 gr.), and, 

tying them to a stick, let them hang as nearly perpendicularly 

downwards as their thinness and flexuous nature, after being 

stretched, would permit; I then quietly placed their ends so as 

just to rest on two petioles with their tips hanging about the 

tenth of an inch beneath; both these petioles certainly became 

curved in 36 h. One of the ends of string, which just touched 

the angle between a terminal and lateral sub-petiole, was in 48 h. 

caught as by a forceps between them. In these cases the pressure, 

though spread over a wider surface than that touched by the 

cotton thread, must have been excessively slight. 

Clematis vitalba.—My plants in pots were not healthy; so that 

I dare not trust my observations, which indicated much similarity 

in habits with G. Jlammula. I mention this species only because 

I saw many proofs that the petioles of plants growing naturally 

are excited to movement by very slight pressure. For instance, 

I found petioles which had clasped thin withered blades of grass, 

the soft young leaves of a maple, and the lateral flower-peduncles 

of the quaking-grass or Briza: the latter are only about as thick 

as a hair from a man’s beard, but they were completely surrounded 

and clasped. The petioles of a leaf, so young that none of the 

leaflets had expanded, had partially seized on a twig. The petioles 

of almost every old leaf, even when imattached to any object, are 

much convoluted; but this is owing to their having come, whilst 

young, into contact during several hours with some object sub¬ 

sequently removed. With the several above-described species, 

cultivated in pots and thus carefully observed, there never was 

any bending of the petioles without the stimulus of contact. When 

winter comes on, the blades of the leaves of C. vitalba drop off; 

but the petioles (as was also observed by Mohl) remain, some¬ 

times during two seasons, attached to the branches; and, being 

convoluted, they curiously resemble true tendrils, such as those 

occurring in the allied genus Naravelia. The petioles which 

have clasped an object become much more woody, stiff, hard, 

and polished than those which have failed in this their proper 

purpose. 
TnoPiEOLUM.—I observed T. tricolorum, T. azureum, T. penta- 
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phyllwm, T. peregrinum, T. elegans, T. tuberosum, and a dwarf 
variety of, as I believe, T. minus. 

Tropodolum tricolorum, var. grandiflorum.—The flexible shoot, 
which first rises from the tuber, is as thin as thin twine. One 

such shoot revolved in a course opposed to the sun, at an average 

rate, judging from three revolutions, of 1 h. 23 m.; but no doubt 

the direction of the revolving movement is variable. When the 

plant had grown tall and much branched, all the many lateral 

shoots continued to revolve. The stem, whilst young, twined regu¬ 

larly round a thin vertical stick; in one case I counted eight spiral 
turns: but when grown older, the stem often runs straight up for 
a space, and, being arrested by the clasping petioles, makes one or 

two spires in a reversed direction. Until the plant has grown to 

a height of two or three feet, about a month after the first shoot 

has appeared above ground, no true leaves, but in their place little 

filaments, coloured like the stem, are produced. The extremities 

of these filaments are pointed, a little flattened, and furrowed on 
the upper surface. They never become developed into leaves. 

As the plant grows in height new filaments are j)roduced with 

slightly enlarged tips; then others, bearing on each side of the 

enlarged medial tip a rudimentary segment of a leaf; and soon 

other segments appear, imtil a perfect leaf is formed with seven 

deep segments. So that on the same plant we may see every step 
from tendril-like filaments to perfect leaves. Hence this plant, 
whilst young, might be classed with tendril-bearers. After the 
plant has grown to a considerable height, and is secured to its 

support by the clasping petioles of the true leaves, the clasping 

filaments on the lower part of the stem wither and drop off; so 

that they perform only a temporary service. 
These filaments, as well as the petioles of the perfect leaves, 

whilst yoimg, are highly sensitive on all sides to a touch. The 
slightest rub causes them to curve towards the rubbed side in 

about three minutes : one bent itself into a ring in six minutes ; 

they subsequently became straight again: if, however, they have 

once completely clasped a stick, when this is removed, they do not 

recover themselves. The most remarkable fact, and which I have 

observed in no other species of the genus, is that the filaments 
and petioles of the young leaves, if they catch no object, after 

standing in their original position for some days spontaneously 
and slowly move, oscillating a little from side to side, towards the 
stem of the plant. Hence all the petioles and filaments, though 

:irisiug on difterent sides of the axis, ultimately bend towards and 
I) 2 
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clasp either their own stem or the supporting stick. The petioles 

and filaments often become, after a time, in some degree spirally 

contracted. In these spontaneous movements, and in the abortion 

of their laminae, the sensitive filaments present a much nearer 

approach to the condition of tendrils than do the petioles of any 

other leaf-climber observed by me. 

Trapceolum azureum.—^An upper intemode made four revolu¬ 

tions, following the sun, at an average rate of Ih. 4!7m. The stem 

twined spirally in the same irregular manner as in the last species; 

it produced no filaments or rudimentary leaves. The petioles of 

the young leaves are very sensitive; a single very light rub with a 

twig caused one to move perceptibly in 5 m., and another in 6 m.; 

the former petiole became bent at right angles in 15 m., and 

became straight again in between 5 h. and 6 h. A loop of thread 

weighing -^-th of a grain caused a petiole to curve. 

Trapceolum pentaphyllum.—The plant observed by me had not 

the powder of spirally twining, which seemed due, not to the want 

of flexibility in the stem, but rather to continual interference from 

the clasping petioles. An upper internode made three revolu¬ 

tions, following the sun, at an average rate of Ih. 46m. The main 

purpose of the revolving movement in all the species is mani¬ 

festly to bring the petioles into contact with some supporting ob¬ 

ject. CThe petiole of a young leaf, after a slight rub, became curved 

in 6 m.; another, on a cold day, in 20 m.; but others generally in 

from 8m. to 10m.: the curvature usually increased greatly in from 

15m. to 20m. The petioles became straight again in between 5h. 

and 6 h., and on one occasion in 3 h. When a petiole had fairly 

clasped a stick, it could not on the removal of the stick recover 

itself; but the free upper part of a petiole, which had already 

clasped a stick by its basal part, still had the power of movement. 

A loop of thread weighing ^th of a grain certainly caused a petiole 

to curve; but the stimulus was not sufficient, the loop remaining 

suspended, to cause a permanent flexure. If a much heavier loop 

be placed in the angle between the petiole and the stem, it pro¬ 

duces no effect; whereas we have seen that the angle between the 

stem and petiole of Clematis montana is sensitive. 

Tropceolum peregrinum.—In a very young plant the inter 

nodes did not revolve, resembling in this respect a young twin¬ 

ing plant. The four upper intemodes in an older plant made 

three irregular revolutions, in a course opposed to the sun, 

at an average rate of 1 h. 48 m. It is remarkable how nearly the 

same the average rate of revolution (taken, however, but from few' 
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observations) is in this and the two last species, namely, 1 h. 47m., 

1 h. 46 m, and 1 h. 48 m. The present species cannot spirally twine, 

which seems mainly due to the rigidity of its stem. In a 

very young plant, which did not revolve, the petioles were not 

sensitive. In older plants the petioles of quite young leaves, and 

of leaves as much as an inch and a quarter in diameter, are sensi¬ 

tive. A moderate rub caused one to curve in 10 m., but others in 

20m.; the petioles became straight again in from 5h. 45m. to 8h. 

Petioles which have naturally come into contact with a stick, some¬ 

times take two turns round it. When clasped round a support, 
they become rigid and hard. The petioles are less sensitive to a 
weight than in the previous species ; for loops of string weighing 

•82 of a grain did not cause any curvature, whilst a loop of 

double this weight (l’64gr.) did act. 

Tropceolum elegans.—I did not make many observations on this 

species. The short and stiff internodes revolve irregularly, and 

describe extremely small oval figures ; one was completed in 3 h. 

A young petiole, when rubbed, became slightly curved in 17 m.; 

then much more so; and was nearly straight again in 8 h. 

Tropceolum tuherosum.—The internodes on a plant nine inches 

high did not move at all; but on an older plant they moved irregu¬ 

larly, and made very small imperfect ovals. These movements could 
be detected only by being traced on a bell-glass placed over the 
plant. Sometimes the shoots stood still for hours ; during some 

days they'moved only in one direction in a crooked line; on 
other days they made small irregular spires or circles, one being 

completed in about 4 h. The movement of the apex of the shoot, 
from extreme point to point of the oval, was only about one inch or 

one and a half; yet this slight movement brought the petioles 
into contact with closely surrounding twigs, which were then 
clasped. With the lessened power of spontaneously revolving, 
compared with the previous species, the sensitiveness of the 

petioles is likewise diminished. These, when rubbed a few 

times, did not become curved until half an hour had elapsed; 

the curvature increased during the next two hours, and then very 
slowly decreased; so that the petioles sometimes required 24 h. to 
become straight again. The petioles of very young leaves can act 

perfectly ; one with the lamina only ’15 of an inch in diameter, 
that is, about a twentieth of the full size, firmly clasped a thin 

twig : but leaves grown to one quarter of their full size can like¬ 

wise act. 
Tropceolum minus (?).—The intemodes of a variety named 
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“ dwarf crimson Nasturtium ” had no power of revolving ; but they 

moved during the day to the light, and from it at night, in a 

rather irregular course. The petioles, when well rubbed, showed 

no power of curving ; nor could I see that they ever clasped any 

neighbouring support. We have seen in this genus a gradation 

from species such as T. tricolorum, which have exquisitely sensi¬ 

tive petioles, and internodes which have rapid revolving powers 

and can spirally twine up a support, to other species, such as 

T. elegans and T. tuherosv/m, the petioles of which are much less 

sensitive, and the internodes of which have very feeble revolving 

powders and cannot spirally twine round a support, to this last 

species, which has entirely lost or never acquired these faculties. 

From the general character of the genus, the loss of power seems 

the more probable alternative. 
In this species and in T. elegans, and probably in others, the 

flower-peduncles, as soon as the seed-capsule begins to swell, 

spontaneously bend abruptly downwards and become somewhat 

convoluted: when a stick lies in the path, it is to a certain extent 

clasped ; but, as far as I have been able to observe, the movement 

of the peduncle is quite independent of the stimulus from contact. 

Antirrhine.®.—In this tribe (Lindley) of the Scrophulariaceae, 

at least four of the seven included genera have leaf-climbing 

species. 

Maurandia Barclayana.—A thin, slightly bowed shoot made two 

revolutions, following the sun, each in 3 h. 17m.; this same shoot, 

the day before, revolved in an opposite direction. The shoots do 

not spirally twine, but climb excellently by the aid of the young 

sensitive petioles. These petioles, when lightly rubbed, move after 

a considerable interval of time, and subsequently become straight 

again; a loop of thread weighing ^th of a grain caused them to 

bend. 
Maurandia semperjlorens.—This freely growing species climbs 

exactly like the last, by its sensitive petioles. A young intemode 

made two circles, each in Ih. 46 m,; so that it moves almost twice 

as rapidly as the last species. But I should not have noticed the 

present species, had it not been for the following unique case. 

Mohl says (S. 45) that “the flower-peduncles, as well as the 

petioles, are wmund into tendrilsand he adds nothing more 

about the genus. But it must be observed that Mohl classes as 

tendrils even such objects as the spiral flower-stalks of the Valli>- 

neria. Nevertheless this remark, and the well-known fact that 

the flow'er-peduncles of this Maurandia are flexuous, led me care- 
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fully to examine them. They never act as tendrils : I repeatedly 

placed thin sticks in contact Avith young and old peduncles, and 
I allowed nine vigorous plants to grow over an entangled mass of 

branches ; but in no one instance did a peduncle bend round any 

object. It is indeed in the highest degree improbable that this 
should occur, for the flower-peduncles are generally developed on 
branches which have already securely clasped a support by their 

petioles; and when borne on free depending branches, they are 

not produced by the terminal portion of the internode which 

alone has the power of revolving; so that they can only acci¬ 

dentally and rarely be brought into contact with any surrounding 

object. Nevertheless (and this is the remarkable fact) these flower- 

peduncles, whilst young, exhibit feeble revolving powers, and are 

slightly sensitive to a touch. I selected some stems which had 

firmly clasped a stick by their petioles, and, placing a bell-glass 

over them, traced the movements of the young flower-peduncles. 

Some days these moved over a short and extremely irregular line, 

making little loops in their course. One day a young peduncle 

inch in extreme length was carefully observed, and it made 
four and a half narrow, vertical, irregular, and very short 

ellipses—each at an average rate of about 2 h. 25 m.; an adjoining 
peduncle described during the same time similar,but fewer, ellipses. 

As the plant had for some time occupied exactly the same position, 
these movements could not be attributed to the varying action of 

the light. ‘ Peduncles, old enough for the coloured petals to be 

just visible, do not move. With respect to irritability, I rubbed 

a few times very lightly with a thin twig two young peduncles (1^ 

inch in length), one on the upper side and the other on the 

lower side, and they became in between 4 h. and 5 h. plainly bowed 
towards the rubbed sides; in 24 h. subsequently, they straightened 
themselves. Next day they were rubbed on the opposite sides, 
and they became perceptibly curved towards these sides. Two 
other and younger peduncles (three-fourths of an inch in length) 

were lightly rubbed on their adjoining sides, and they became so 

much bowed towards each other, that the arcs of the bows stood 
at nearly right angles to their previous positions ; this was the 
greatest movement seen by me; subsequently they straightened 

themselves. Other peduncles, so young as to be only three-tenths 

of an inch in length, became curved when rubbed. On the 

other hand, peduncles above inch in length required to be 

rubbed two or three times, and then became only just percep¬ 

tibly curved. Loops of thread suspended on the peduncles pro- 
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duced no effect; but loops of string weighing '82 and 1'64 grain 

acted capriciously, sometimes causing a slight curvature; but they 

were never clasped, like the far lighter loops of thread by the 

petioles. 

In the nine vigorous plants which I observed, it is certain that 

neither the slight spontaneous movements nor the slight sensitive¬ 

ness of the flower-peduncles were of any service to the plants in 

climbing. If any member of the Scrophulariacese had been known 

to have flower-peduncles used for climbing, or had tendrils pro¬ 

duced by their modification, I should have thought that this 

Maurandia still retained a useless or rudimentary vestige of a 

former habit; but this view cannot be maintained. We are 

almost compelled to believe that by some correlation of growth 

the power of movement has been transferred from the young 

internodes to the young peduncles, and in the same manner sen¬ 

sitiveness from the young petioles to the young peduncles; but 

this latter supposition is the more improbable, as I could detect 

no sensitiveness in the young internodes of the Maurandia, 

"though in a closely allied genus, Lophospermum, the young inter- 

nodes, as w'e shall see, are sensitive. By whatever means the 

peduncles of this Maurandia have acquired their power of spon¬ 

taneous movement and their sensitiveness, the case is interesting 

for us; for w^e can see that if these now useless capacities were a 

little perfected, the flower-peduncles could be made as useful for 

climbing as are the flower-peduncles of Vitis and Cardiospermxum, 

as will hereafter be described. 

Mhodochiton volubile.—A long flexible shoot swept a large circle, 

following the sun, in 5 h. 30 ra.; and, as the day became warmer, a 

second circle in 4 h. 10 m. The shoots sometimes make a whole or 
half spire round a vertical stick, then run up for a space straight, 

and afterw'ards make spiral turns in an opposite direction. The 

petioles of very young leaves, about one-tenth of their full size^ 

are highly sensitive, and bend towards any side which has been 

touched; but they do not move quickly: one, after being lightly 

rubbed, was perceptibly curved in 1 h. 10 m,, and became consider¬ 

ably arched in 5 h. 40 m. after the rubbing; some other petioles, 

after being rubbed, were scarcely curved in 5h. 30 m., but in 6h. 

30 m. were distinctly curved. A curvature was perceptible in a 

petiole in between 4h. 30m. and 5h., after the suspension of a little 

loop of string. A loop of fine cotton thread, weighing one-sixteenth 

of a grain, not only slowly caused a petiole to bend, but was ulti¬ 

mately firmly clasped by it, so that it could be withdra^vn only by 
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some little force. The petioles, when coming into contact with a 
stick, take either a complete or half turn round it; ultimately they 

increase much in thickness. Leaves arising on the side of the 
stem opposite to the Ifght move towards it; and, in doing so, the 

petioles are sometimes brought into contact with the stem, and 

consequently clasp it; but the petioles have no true spontaneous 
movement. 

Lopliospermum scandens, var. purpureum.—Some long, mode¬ 

rately thin intemodes made four revolutions at an average rate of 

3 h. 15 m. The course pursued was very iiregular—sometimes an 

extremely narrow ellipse, sometimes a large circle, sometimes an 
irregular spire or zigzag line, and sometimes the apex stood still. 
The young petioles, when brought by the revolving movement into 

contact with a stick, clasp it, and soon increase considerably in 

thickness ; but they are not quite so sensitive to a light weight 

as those of the Rhodochiton, for loops of thread weighing one- 

eighth of a grain did not invariably cause them to bend. 

This plant presents a case not observed in any other leaf- 

climber or twiner or tendril-bearer, or in any other plant as far as 

I know, namely, that the young internodes are sensitive to a 

touch. When a petiole clasps a stick, it draws the base of the 

internode against it; and then the internode itself bends towards 
the stick, which is thus caught between the stem and the petiole 

as by a pair of pincers. The internode straightens itself again, 

excepting the part in contact with the stick. Young internodes 

alone are sensitive, and these are sensitive on all sides along their 
whole length. I made fifteen trials by lightly rubbing two or 

three times with a thin twig several intemodes; and in about 2 h., 
but in one case in 3 h., all became bent: they became straight again 
in about 4 h., subsequently. An intemode, which was rubbed as 
much as six or seven times with a twig, became just perceptibly 
curved in 1 h. 15 m., and subsequently in 3 h. the curvature in¬ 

creased much ; the internode became straight again in the course 

of the night. I rubbed some internodes one day on one side, and 

the next day on the opposite side or at right angles ; and the cur¬ 

vature was always towards the rubbed side. 
According to Palm (S. 63), the petioles of Linaria cirrhosa and, 

to a limited degree, those of L. elatine have the power of clasping 

a support. 
SoLAHUM.—8. jasminoides.—Some of the species of this large 

genus are twiners; but this is a true leaf-climber. A long, nearly 

upright shoot made four revolutions, moving against the sun, very 
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regularly at an average rate of 3 h. 26 m. The shoots, however, 

sometimes stand still. It is considered a greenhouse plant; but 

when kept there, the petioles took several days to clasp a stick: 

in the hothouse a stick was clasped in 7 h. * In the greenhouse a 

Fig. 3. 

Solanum jasminoides, with one of its leaves elasping a stick. 

petiole was not affected by a loop of string, suspended during 

several days and weighing 2| grains; in the hothouse one 

was made to curve by a loop weighing 1’64 (and, on the 

removal of the string, became straight again), but was not at 

all affected by another loop weighing *82 of a grain. We have seen 
that the petioles of some other leaf-climbing plants were affected 

by one-thirteenth of this latter weight. In this plant, and in no 

other leaf-climber seen by me, a leaf grown to its full size was 

capable of clasping a stick; but the movement was so extraordi¬ 

narily slow that in the greenhouse the act required several weeks; 

but on each succeeding week it was clear that the petiole became 

more and more curved, until finally it firmly clasped the stick. 

When the flexible petiole of a half- or a quarter-grown leaf has 

clasped any object, in three or four days it increases much in 

thickness, and after several weeks becomes wonderfully hard and 

rigid; so that I could hardly remove one from its support. On 

comparing a thin transverse slice of this petiole with one from 

the next or older leaf beneath, which had not clasped anything, 

its diameter was found to be fully doubled, and its structure 

greatly changed. In two other petioles similarly compared, and 
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here represented, the increase in diameter was not quite so great. 

In tlie section of the petiole in its ordinary state (A), we see a 

^ Fig. 4. 

Solarium jasminoides. 

A. Section of a petiole. 
B. Section of a petiole some weeks after it had clasped a stick, as shown in 

fig. 3. 

seradunar band of cellular tissue slightly different from that out¬ 

side it, and including three closely approximate groups of dark 

vessels. Near the upper surface of the petiole, beneath two ridges, 

there are two other small circular groups of vessels. In the sec¬ 

tion of the petiole (B) which had during several weeks clasped 

a stick, the two upper ridges have become much less prominent, 

and the two groups of woody vessels beneath them much in¬ 

creased in diameter. The semilunar band is converted into a 

complete ring of very hard, white, woody tissue, with lines radia¬ 

ting from the centre. The three groups of vessels, which, though 

closely approximate, were before distract, are now completely 
blended together. The upper part of the new ring of woody vessels, 

formed by the prolongation of the horns of the original semilunar 

band, is thinner than the lower part, and is slightly different in 
appearance from being less compact. This clasped petiole had 
actually become thicker than the stem close beneath; and this was 
chiefly due to the greater thickness of the ring of wood, which 
presented, both in transverse and longitudinal seetions, a closely 

similar structure in the petiole and axis. The assumption by a 

petiole of this structure is a singular morphological fact; but it 

is a still more singular physiological fact that so great a change 

should have been induced by the mere act of clasping a sup¬ 
port *. 

FuM;ASixcE.a:.—Fumaria officinalis.—It could not have been 

* Dr. Maxwell Masters informs me that in most, or all, petioles which are 

cylindrical, such as those bearing peltate leaves, the woody vessels form a closed 

ring, and that the semilunar band of vessels is confined to petioles which are 

channelled along their upper surfaces. In accordance with this statement, it 
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anticipated that so lowly a plant would have been a climber. This 

it effects by the aid of the main and lateral petioles of its com¬ 

pound leaves; even the much-flattened terminal portion of the 

petiole can seize a support. I have seen a substance as soft as a 

withered blade of grass caught. Petioles which have clasped any 

object ultimately became rather thicker and more cylindrical. 

On lightly rubbing with a twig several petioles, they became per¬ 

ceptibly curved in 1 h. 15 m., and subsequently they straightened 

themselves. A stick gently placed in the angle between two sub¬ 

petioles caused movement in 7h., and was almost clasped in 9h. A 

loop of thread, weighing one-eighth of a grain, caused, after 12 h. 

and before 20 h. had elapsed, a considerable curvature; but the 

petiole never fairly clasped the thread. The young internodes 

are in continual movement; the movement is considerable, but 

very irregular in course; a zigzag line, or a spire crossing itself, 

or a figure of 8 is formed; the course during 12h., being traced 

on a bell-glass, apparently represented about four ellipses. The 

leaves themselves also move spontaneously, the main petiole curv¬ 

ing itself in accordance with the movement of the internodes ; so 

that when the latter move to one side the petiole is curved to 

that side, then, becoming straight, is curved to the opposite side. 

Thus a wider space is swept for a support to be clasped. The 

movement, however, is small, as could be seen when the shoot 

was securely tied to a stick and the leaf alone allowed to move. 

The leaf in this case followed an irregular course, like that made 

by the young intemodes. 

Adlumia cirrhosa.—I raised some plants late in the summer; 

they formed magnificent leaves, but threw up no central stem* 

The first-formed leaves were not sensitive; but some of the later 

leaves were sensitive, but only towards their extremities, and were 

able to clasp sticks. This could be of no service to the plant, as 

these leaves rose from the ground; but it showed what the future 

character of the plant w^ould be when it had grown tall enough to 

climb. The tip of one of these ground leaves, whilst young, de¬ 

scribed in 1 h. 36 m. a narrow ellipse, open at one end, and exactly 

three inches in length; a second ellipse was broader, more irre* 

gular, and shorter, viz. only 2| inches in length, and was com¬ 

pleted in 2 h, 2 m. From analogy with JFumaria and Corydalis, I 

have no doubt that the internodes have the power of revolving. 

may be observed that the enlarged and clasped petiole of the Solanum, with it* 

closed ring of woody vessels, has become much more cylindrical than it was m 

its original unclasped condition. 
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Corydalis claviculata.—This plant is interesting from being in 
a condition so exactly intermediate between a leaf-climber and a 

tendril-bearer that it might have been described under either 

head; but, for reasons hereafter assigned, it is classed amongst 

tendril-bearers. 
Besides the plants already described, JBignonia unguis and its 

close allies, though aided by tendrils, as will hereafter be de¬ 

scribed, have clasping petioles. According to Mohl (S, 40), 

Cocculus Japonicus (one of the Menispermaceae) and a fern, the 

Ophloglossum Japonicum (S. 39), climb by their leaf-stalks. 

We now come to a small section of plants which climb by the 

aid of the produced midribs or tips of their leaves. 
Gteouiosa.— G. Plantii (Liliacese).—The stem of a half- 

grown plant continually moved, generally describing an irregular 
spire, but sometimes ovals, with the longer axes running in differ¬ 

ent directions. It either followed the sun, or moved in an oppo¬ 

site course, and sometimes stood still before reversing its course. 

One oval was completed in 3 h. 40 m.; of two horseshoe-shaped 

figures, oue was completed in 4 h. 35 m. and the other in 3 h. The 

tip of the shoot, in its movements, reached points between four and 

five inches asunder. The young leaves, when first developed, 

stand up nearly vertically; but by the growth of the axis, and by 

the spontaneous bending down of the terminal half of the leaf, 

they soon become much inclined, and ultimately horizontal. The 

end of the leaf forms a narrow, ribbon-like, thickened projection, 

which at first is nearly straight; but by the time the leaf has got 

into an inclined position, the end has bent itself downwards into 

a well-formed hook ; and this is now strong and rigid enough to 
catch any object, and, when caught, to anchor the plant and stop 
the revolving movement. This hook is sensitive on its inner sur¬ 

face, but not in nearly so high a degree as with the many before- 

described petioles ; for a loop of string, weighing 1'64 grain, pro¬ 

duced no effect. When the hook has caught a thin twig or even 

a rigid fibre, the point may be perceived in from Ih. to 3h. to have 

curled a little inwards; and, under favourable circumstances, in 

from 8 h. to 10 h. it finally curls round and seizes the object, which 

it never again looses. The hook when first formed, before the leaf 

has become inclined, is less sensitive. The hook, if it catches hold of 

nothing, remains for a long period open and sensitive; ultimately 
the tip spontaneously and slowly curls inwards, and makes a 

button-like, flat, spiral coil at the end of the leaf. One leaf was 
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•watched, and the hook remained open for thirty-three days; but 

during the last week the tip had curled inwards so much that at 

last only a very thin twig could have been inserted. As soon as 

the curling-in of the tip has closed the hook and converted it into 

a ring, its sensibility, both within and without, is lost; but as 

long as the hook remains open its sensibility is retained. 

When the plant had grown from the bulb to the height of only 

about six inches, the leaves, four or five in number, were broader 

than those subsequently produced, and their soft and but little- 

attenuated tips did not form hooks, and were not sensitive; nor 

did the stem revolve. At this early period of grow'th, the plant 

can support itself; its climbing apparatus is not required, and 

therefore is not acquired. On the other hand, a full-grown plant 

which w'as flowering, and which would not have growm any taller, 

had leaves on the summit, w^hich were not sensitive, and could not 

clasp a stick. 

Flagellaria Indica (Cominelynaceae).—From dried specimens 

it is manifest that this plant climbs exactly like Gloriosa. A 

young plant, 12 inches in height, and bearing fifteen leaves, had 

not one leaf as yet produced into a hook or tendril-like filament; 

nor did the stem revolve. Hence this plant acquires its climbing 

pow'er later in life than the Gloriosa lily. According to Mohl 

(S. 41), Uvularia (Melanthace®) chmbs like Gloriosa. 

These three last-named genera are all Monocotyledons; but 

there is one Dicotyledon, namely Nepenthes, which is ranked by 

Mohl (S. 41) amongst tendril-bearers ; and I hear from Dr. Hooker 

that most of the species climb well at Kew. This is effected by the 

stalk or midrib between the leaf and the pitcher twisting round 

any support. The twisted part becomes thicker; but I observed 

at Mr. Veitch’s that the stalk often takes a turn when not in con¬ 

tact with any object, and that this twisted part likewise becomes 

thickened. Two vigorous young plants of N. Icevis and N. distil' 

latoi'ia, in my hothouse, whilst less than a foot in height, showed 

no sensitiveness in their leaves or power of movement or of climb¬ 

ing. But w'hen N Icevis had grown to a height of 16 inches, 

there were signs of these powers. Each young leaf when first 

formed stands upright, but soon becomes inclined; at this period 

of growth it terminates in a stalk or filament, with the pitcher at 

the extremity so little developed that this part is not thicker than 

any other part. The leaf in this state certainly exhibited slight 

spontaneous movements; and when the stalk came into contact 

with a stick, it very slowly bent round and firmly seized it. But 
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the leaf by its subsequent growth became quite slack, though the 

terminal stalk remained coiled round the stick; hence it would 

appear that the chief use of the coiling, at least whilst the plant 

is young, is to support the pitcher with its load of secreted fluid. 

Summary on Leaf-climhers.—Plants belonging to eight families 

are known to have clasping petioles, and plants belonging to four 

families climb by the tips of their leaves. With all the plants 

observed by me, the young internodes revolved more or less 

regularly, in some cases as regularly as does any twining plant, 

and at various rates, but generally rather rapidly. Some few can 

ascend by twining spirally round a support. Differently from 

most twiners, there is a strong tendency in the same shoot to 

revolve first in one and then in the opposite direction. The ob¬ 

ject gained by the revolving movement, as could be plainly seen, 

was to bring the petioles or the tips of the leaves into contact 

with surrounding objects; without this aid there would be a poor 

chance of success. With rare exceptions, the petioles are sensitive 

only whilst young ; they are sensitive on all sides, but in differ¬ 

ent degrees in different plants, and in some species of Clematis in 

very dift'ereht degrees in different parts of the same petiole. The 

hooked tips of the leaves of the Gloriosa are sensitive only on their 

inner or inferior surface. The petioles are sensitive to a touch and 

to excessively slight continued pressure, even from a loop of soft 

thread weighing only the one-sixteenth of a grain; and there is 

reason to believe that the rather thick and stiff petioles of Clematis 

flammula are sensitive to even a less weight when spread over a 

wider surface. The petioles always bend towards the touched 

or pressed side, at different rates in different plants, sometimes 

within a few minutes, but generally after a much longer period. 

After temporary contact with any object, the petiole continues to 

bend for a considerable time; afterwards it slowly becomes straight 

again, and can then re-act. A petiole excited by an extremely 

slight weight sometimes bends a little, and then becomes habi¬ 

tuated to the stimulus, and either bends no more or becomes 

straight again, the weight still remaining suspended. Petioles 

Avhich have elapsed any object for some little time cannot recover 

their original position. After remaining clasped for two or three 

days, they generaUy increase much in thickness, either through¬ 

out or on one side alone -, they subsequently become, sometimes 

in a w'onderful degree, stronger and more woody; and in some 

eases they acquire an internal structure like that of the stem or 

axis. 
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The young internodes of the Lophospermv/m are sensitive as vrell 

as the petioles, and by their combined movement seize any object. 

The flower-peduncles of the JHaurandia semperflorens revolve 

spontaneously, and are sensitive to a touch, yet are certainly use¬ 

less for climbing. The leaves of at least two and probably of most 

of the species of Clematis, and of Fumaria and Adlimia, spon¬ 

taneously curve from side to side, like the internodes, and are thus 

better adapted to seize any distant object. The petioles of the per¬ 

fect leaves, as well as the rudimentary or tendril-like leaves of 

Tropceolum tricolorum move spontaneously and slowly towards 

their own stem or the supporting stick, which they then clasp; 

these petioles also show some tendency to contract spirally. The 

tips of the uncaught leaves of the Gloriosa, as they grow old, con¬ 

tract into a flat spire. These several facts are interesting, as we 

shall see, in relation to true tendrils. 

It was observed in some cases that, as with twining plants, so 

with leaf-climbers, the first internodes which rise from the ground 

do not spontaneously revolve; nor are the petioles or tips of the 

first-formed leaves sensitive. In certain species of Clematis the 

high development and spontaneous movements of the leaves, with 

their highly sensitive petioles, apparently have rendered almost 

superfluous the spontaneous movements of the internodes, which 

have consequently become enfeebled. In certain species of Fro- 

pceolum it would appear as if both the spontaneous movements of 

the internodes and the sensitiveness of the petioles have become 

enfeebled ; and in one species they have been completely lost. 

Part III.—Tendbil-beaeing Plants. 

By tendrils I mean filamentary organa, sensitive to contact and 

used exclusively for climbing. By this definition, spines or hooks 

and rootlets, all of which are used for climbing, are excluded. 

True tendrils are formed by the modification of leaves with 

their petioles, of flower-peduncles, perhaps also of branches and 

stipules. Mohl, who includes with true tendrils various organs 

having a similar external appearance, classes them according to 

their homological nature, as being modified leaves, flower-pedun¬ 

cles, &c. This would be an excellent scheme ; but I observe that 

botanists, wdio are capable of judging, are by no means unanimous 

on the nature of certain tendrils. Consequently I will describe 

tendril-bearing plants by natural families, following Bindley, 

and this will in most, or in all, cases keep those of the same homo- 
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logical nature together; but I shall treat of each family, one 

after the other, according to convenience*. The species to be 

described belong to ten families, and Avill be given in the following 

order:—Tjignoniacecd, Polemoniacece, LegwninoscB, Gomjgositce, Smi- 

lacecs, PumariacecB, CucurMtacecs, Vitaceae, Sapmdaeece, Passijlo- 

racece. 

Bignoxiace^.—This family contains many tendril-bearers, some 

twiners, and some root-climbers. The tendrils are always modified 

leaves, Nine species of Pignonia, selected by hazard, are here 

described, in order to show what diversity of structure and action 

there may be in species of the same genus, and to show how' re¬ 

markable the action of the tendrils may be in some cases, Tlie 

species, taken together, afford connecting links betvreen twiners, 

leaf-climbers, tendril-bearers, and root-climbers. 

Bignonia (an unnamed species from Kew', closely allied to B. 

unguis, but with smaller and rather broader 

leaves).—A young shoot from a cut-down 

plant made three revolutions against the 

sun, at an average rate of 2h. 6 m. The 

stem is thin and flexible and twined, as¬ 

cending, from left to right, round a slender 

vertical stick as perfectly and as regularly 

as any true twining-plant. When thus 

ascending, it makes no use of its tendrils 

or its petioles ; but when it twined round 

a rather thick stick, and its petioles were 

brought into contact with it, these curved 

round the stick, showing that they have 

some degree of irritability. The petioles also exhibit a slight 

* Ab far as I can make out, the history of our knowledge on tendrils is as 
follows:—We have seen that Palm and Yon Mohl observed about the same 

time the singular phenomenon of the spontaneous revolving movement of 

twining-plants. Palm (S. 58), I presume, observed likewise the revolving move¬ 
ment of tendrils; but I do not feel sure of this, for he says very little on the 
subject. Dutrochet fully described this movement of the tendril in the com¬ 
mon Pea. Mohl first discovered that tendrils were sensitive to contact; but 
from some cause, probably from observing too old tendrils, he was not aware 
how sensitive they were, and thought that prolonged pressure was necessary to 
excite movement. Professor Asa Gray, in a paper already quoted, first noticed 
the extreme sensitiveness and rapidity of movements in the tendrils of certain 
Cucurbitaceous plants. 

t This and the following drawings, from which the woodcuts have been en¬ 
graved, were carefully made for me from living plants by my son Mr. George 
H. Darwin, 

LTNX. PROC.—BOTAXY. AL. 

Fig. 5t. 

Bignonia, unnamed 
species from Kew. 
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degree of spontaneous movement; for in one case they certainly 

described minute, irregular, vertical ellipses. The tendrils ap¬ 

parently curve themselves spontaneously to the same side with 

the petioles; hut the movement was so slight that it may be 

passed over. From various causes, it vras difficult to observe 

the movements of the petioles and tendrils in this and the two 

following species. The tendrils are so closely similar in all 

respects to those of the following species, that one description 

will suffice. 

Bignonia unguis.—The young shoots revolve, but less regularly 

and less quickly than those of the last species. The stem twined 

imperfectly round a vertical stick, sometimes reversing its direc¬ 

tion, exactly in the same manner as has been described in so many 

leaf-climbers ; and this plant is in itself a leaf-climber, though 

possessing tendrils. Each leaf consists of a petiole bearing a pair 

of leaflets, and terminating in a tendril, which is exactly like that 

above figured, but a little larger. The whole tendril in a young 

plant was only about half an inch in length, and is very unlike 

most tendrils in shape. It curiously^ resembles the leg and foot 

of a small bird with the hind toe cut off. The straight leg or 

tarsus is longer than the three toes, which latter are of equal 

length, and, diverging, lie in the same plane; the toes terminate 

in sharp and hard claws, much curved downwards, exactly like 

the claws on a bird’s foot. The whole tendril apparently repre¬ 

sents three leaflets. The main petiole (but not the two sub-pe¬ 

tioles of the lateral leaflets) is sensitive to contact with any object: 

even a small loop of thread after two days caused one to bend up¬ 

wards. The whole tendrils, namely the tarsus and three toes, 

especially their under surfaces, are likewise sensitive to contact. 

Hence, when a shoot grows through branched twigs, its revolving 

movement soon brings the tendril into contact with some twig, and 

then all three toes bend (or sometimes one alone), and, after several 

hours, seize fast hold of the twig, exactly like a bird when perched. 

The tarsus,also,when it comes into contact with a twig, slowly bends, 

until tlie foot is carried quite round, and the toes pass on each side 

of the tarsus, or seize hold of it. If the main petiole bearing the 

leaflets comes into contact with a twig, it likewise bends round, 

until the tendril touches its own petiole or that of the opposite 

leaf, which is then seized. The petioles, and probably even 

the tendrils in a slight degree, move spontaneously; hence 

when a shoot attempted to twine round an upright stick, both 

petioles after a time came into contact with it, and the contact 
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caused still further bending; so that ultimately both petioles 

clasped the stick in opposite directions, and the foot-like tendrils, 

seizing on each other or on their petioles, fastened the stem to the 

support with surprising security. Hence this species, differently 

from the last, uses its tendrils, by the intervention of the spon¬ 

taneously moving and sensitive petioles, when the stem twines 

round a thin vertical stick. Both species use their tendrils 

in the same manner when passing through a thicket. This plant 

seems to me the most efficient climber which I have examined; 

and it probably could ascend a polished stem incessantly tossed by 

heavy storms. To show how important vigorous health is for the 

action of all the parts, I may mention that when I first examined 

a plant which was growing pretty well, though not vigorously, 

I concluded that the tendrils acted only like the hooks on a 

bramble, and that this was the most feeble and inefficient of all 

climbers! 

Bignonia Tweedyana.—This species is closely allied to, and be¬ 

haves in all respects like the last; perhaps it twines round a ver¬ 

tical stick rather better. On the same plant, one branch twined 

in one direction and another in an opposite direction. The inter¬ 

nodes in one case made two circles, each in 2 h. 33 m. I was enabled 

in this species to observe, better than in the two preceding, the 

spontaneous movements of the petioles : one described three small 

vertical ellipses in the course of eleven hours, another moved 

laterally in an irregular spire. Some little time after the stem 

has twined round an upright stick, and is securely fastened to 

it by the clasping petioles and tendrils, it emits at the base of 

its leaves aerial roots, which cimve partly round and adhere to 

the stick ; so that this one species of Bignonia combines four 

different methods of climbing, generally characteristic of distinct 

plants, namely, twining, leaf-climbing, tendril-climbing, and root¬ 

climbing. 

In the foregoing three species, when the foot-like tendril has 

caught any object, it continues to grow and to thicken, and ulti¬ 

mately it becomes wonderfully strong, in the same manner as we 

have seen with the petioles of leaf-climbers. If the tendril 

catches nothing, it first slowly bends downwards, and then its 

power of clasping is lost. Very soon afterwards it disarticulates 

itself from the petiole, like a leaf in autumn from the stem, and 

drops ofl‘. I have seen this process of disarticulation in no other 

tendrils, but when uncaught they soon wither away. 

Bignonia venusta.—The tendrils are here considerably modified 
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in comparison with those of the previous species. The lower 

part, or tarsus, is foirr times as long as the three toes ; these 

are of equal length ; they do not lie in the same plane, hut diverge 

equally on all sides; their tips are bluntly hooked, so that the 

w'hole tendril makes an excellent grapnel. The tarsus is sensitive 

on all sides; but the three toes are sensitive only on their outer 

surfaces, which correspond with the under surfaces of the toes in the 

tendrils of the previous species. Tlie sensitiveness is not much 

developed; for a slight rubbing with a twig did not cause the tar¬ 

sus or toes to become slightly curved until an hour had elapsed; 

subsequently they straightened themselves. Both tarsus and toes 

can seize well hold of sticks. When the stem is secured, the ten¬ 

drils are seen spontaneously to sweep large ellipses : the two 

opposite tendrils move independently of each other. I have no 

doubt, from the analogy of the two following allied species, that 

the petioles move spontaneously; but they are not irritable like 

those of S. unguis and JB. Tweedyana. The young internodcs 

also sweep fine large circles, one being completed in 2h. 15 m., 

and a second in 2 h. 55 m. By these combined movements of the 

internodes, petioles, and grapnel-like tendrils, the latter are soon 

brought into contact with surrounding objects. AVhen a shoot 

stands near an upright stick, it twines regularly and spirally round 

it; as it ascends, it seizes the stick with only one of its tendrils, 

and, if the stick be thin, the right- and left-hand tendrils 

are alternately used. This alternation follows from the stein 

necessarily taking one twist round its own axis for each com¬ 

pleted spire. 

The tendrils a short time after catching any object contract 

spirally. Those which have caught nothing slowly bend down¬ 

wards, but do not contract spirally. With many plants the 

tendrils after a time contract spirally, whether or not they have 

caught any object. But this whole subject of the spiral contraC' 

tion of tendrils will be discussed after the several tendril-bearing 

plants have been described. 

Bignonia littoral is.—The young internodes revolve in fine large 

ellipses. An intemode bearing immature tendrils made tAVO revo¬ 

lutions, each in 3 h. 50 m.; but when grown older, with the tendrils 

mature, two ellipses were performed, each at the rate of 2 h. 44 m. 

But this species, unlike the preceding, is incapable of spirally 

twining round any object: this did not appear due to any want 

of flexibility in the intemodes, or to the action of the tendrils, 

and certainly not to any want of the revolving power; nor can I 
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account for the circumstance. Nevertheless the plant readily 

ascends a thin upright stick by its two opposite tendrils, both 

seizing the stick some way above, and afterwards spirally con¬ 

tracting, If the tendrils seize nothing, they do not contract 

spirally. Bignonia venusta ascended a vertical stick by spirally 

twining and by seizing it alternately with its two tendrils like a 

sailor pulling himself up a rope hand over hand; our present 

species pulls itself straight up, like a sailor seizing with both 

hands together the rope above his head. 

The tendrils are almost identical in structure with those of the 

last species. They continue growing for some time, even after 

clasping an object, and when fully grown, though borne by a young 

plant, were 9 inches in length. The three divergent toes are 

shorter relatively to the tarsus than in the former species ; they 

are blunt at their tips and but slightly hooked; they are not 

quite equal in length, one being rather longer than the others. 

The outer surfaces of the three toes are highly sensitive; for when 

lightly rubbed with a twig, they became perceptibly curved in 4 m. 

and greatly curved in 7 m.; in 7 h. they became straight again and 

ready to react. The tarsus, for a space of one inch close to the 

toes, is sensitive, but in a rather less degree than the toes; for 

after a slight rubbing this part required about twice as long a 

time to bend. Even the middle part of the tarsus, if acted on 

soon after the tendril has arrived at maturity, is sensitive to pro¬ 

longed contact. After the tendrils have grown old, the sensitive¬ 

ness is confined to the toes, when they will only curl very slowly 

round a stick. The maturity of the tendril is shown by the 

divergence of the three toes, at which period their outer sur¬ 

faces first become irritable. The irritability of the tendril has 

little power of spreading from one part to another: thus, when 

a stick was caught by the part immediately beneath the three 

toes, these often remained sticking out, and never clasped the 

stick. 

The tendrils revolve spontaneously. TTe movement begins 

before the tendril is converted into a grapnel by the divergence 

of the toes, and before any part has become sensitive; so that the 

revolving movement is at this early period quite useless. The move¬ 

ment is at this time slow, two ellipses being completed conjointly 

in 24 h. 18 m. When the tendril was mature, an ellipse was per¬ 

formed in 6 h.; so that even at this period the movement is 

much slower than that of the internodes. Large ellipses were 

swept, both in vertical and horizontal planes, by the tendrils. 
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Not only the tendrils, but the petioles bearing them, revolve; 

these petioles, however, are not in the least sensitive. Thus the 

young internodes, the petioles, and the tendrils, all at the same 

time, go on revolving together, but at different rates. Moreover, 

the movements of the opposite petioles and tendrils are quite 

independent of each other. Hence, when the whole shoot is 

allowed freely to revolve, nothing can be more intricate than 

the course and rate followed by the extremity of each tendril. A 

wide hemisphere above the shoot is irregularly searched for some 

object to be grasped. 

One other curious point remains to be mentioned. Some few 

days after the toes have closely clasped a stick, their blunt extre¬ 

mities become, though not invariably, developed into irregular 

disk-like balls, which have the singular power of adhering firmly 

to the wood. As similar cellular outgrowths will be fully de¬ 

scribed under S. capreolata, I will here say nothing more about 
them. 

Hignonia (Equinoctialis, var, CJiamberlaynii.—The internodes, 

tlie elongated non-sensitive petioles, and the tendrils all have the 

power of revolving. The stem does not twine, but ascends a ver¬ 

tical stick in the same manner as the last species. The tendrils 

resemble those of the last species, but are shorter; the three 

toes are more unequal in length, two of them being about one- 

third shorter, and rather thinner than the third; but they vary 

in these respects. They terminate in small hard points; and 

what is important, they do not develope cellular adhesive disks. 

The reduced size of two of the toes, and their lessened sensitive¬ 

ness, seem to indicate a tendency to their abortion ; and the first- 

formed tendrils on one of my plants were sometimes quite simple- 

A\re are thus naturally led to the three following species with 

simple undivided tendrils. 

Bignoma speciosa.—The young shoots revolve irregulai’ly, 

making narrow ellipses, or spires or circles, at rates varying from 

^ ^ ^ plant shows no tendency to twine. 
1 st very young and not requiring any support it does not 

produce tendrils. The tendrils of a rather young plant were five 

inches in length; they revolve spontaneously, as do the short 

and not sensitive petioles. The tendrils, when rubbed, slowly 

bend to the rubbed side, and subsequently straighten themselves; 

but they are not highly sensitive. There is something strange in 

their action : I repeatedly placed upright, thick and thin, rough 

and smooth sticks and posts, and string suspended vertically, near 
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them ; but these objects were not well seized. The tendrils, after 

clasping an upright stick, repeatedly loosed it again; often 

they would not seize it at all, or their extremities did not coil 

closely round it. I have observed hundreds of tendrils in Cucur- 

bitaceous, Passifloraceous, and Leguminous plants, and never saw 

one behave in this manner. When, however, my plant had grown 

to a height of eight or nine feet, the tendrils acted much better ; 

and one or both regularly seized an adjoining, thin, upright stick, 

not high up as with the three previous species, but in a nearly 

horizontal plane; thus the non-twining stem was enabled to 

ascend the stick. 

The simple undivided tendril ends in an almost straight, sharj>, 

uncoloured point. The whole terminal part exhibits one odd 

habit, which in an animal would be called an instinct; for it con¬ 

tinually searches for any little dark hole into which to insert 

itself. I had two young plants; and, after having observed this 

habit, I placed near them posts, which either had been bored by 

beetles, or which had become fissured in drying. The tendrils, by 

their own hiovemeiit and by that of the internodes, slowly travelled 

over the surface of the wood, and when the apex came to a hole 

or fissure it inserted itself; for this purpose the terminal part, 

half or quarter of an inch in length, often bent itself at right 

angles to the basal part. I have watched this process between 

twenty and thirty times. The same tendril would frequently 

withdraw from one hole and insert its point into a second one. I 

have seen a tendril keep its point in one instance for 20 h. and 

in another instance for 36 h. in a minute hole, and then with¬ 

draw it. 

Whilst the point of a tendril is thus temporarily inserted, the 

opposite tendril goes on revolving. The whole length of a tendril 

often fits itself closely to the surface of the wood with which 

it is in contact; and I have seen a tendril bend at right angles 

and place itself in a wide and deep fissure, with the apex again 

abruptly bent and inserted into a minute lateral hole. After a 

tendril has clasped a stick, it contracts spirally ; if it catches 

nothing, it does not contract. When it has adapted itself to the 

inequalities of a thick post, though it has clasped nothing, or 

when it has inserted its apex into some little fissure, the stimulus 

suffices to induce spiral contraction; and this contraction always 

draws the tendril away from the post. So that in every case the 

above described nicely adapted movements were absolutely use¬ 

less, excepting once when the tip became jammed in a narrow 
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fissure. I fully expected, from the analogy of JS. eapreolata and 

B. litforalis, that the tip would have developed itself into an 

adhesive disk; hut I could never detect even a trace ot this 

process. Improbable as the view may be, I am led to suspect that 

this habit in the tendril of inserting its tip into dark holes and 

crevices has been inherited by the plant after having lost the power 

of forming adhesive disks. 

Bignonia picta.—This species closely resembles the last in the 

structure and movements of its tendrils. I casually examined a 

fine growing plant of the allied B. Lindleyi, and this apparently 

behaves in all respects in the same manner. 

Bignonia eapreolata.—We noiv come to a species having ten¬ 

drils of a different type : but first for the internodes. A young 

shoot made three large revolutions, following the sun, at an 

average rate of 2 h. 23 m. The stem is thin and flexible, and I have 

seen one make four regular spiral turns round a thin upright stick, 

ascending, of course, from right to left, and therefore in a reversed 

direction compared with the first-described species; but after¬ 

wards, from the interference of the tendrils, it ascen’ded either 

straight up the stick or in an irregular spire. These tendrils are 

liighly remarkable. In a young plant they were about 2^ inches 

in length, and much branched, the five chief branches apparently 

representing two pairs of leaflets and a terminal one; each branch 

is bifid or more commonly trifid toward its extremity, with all the 

points blunt but distinctly hooked. A tendril when lightly rub¬ 

bed bends to that side, and subsequently becomes straight again; 

but a loop of thread weighing -J-th of a grain produced no effect. 

The terminal branches of a tendril twice became in 10 m. slightly 

curved when touching a stick; and in 30 m. the tips curled quite 

round the stick; the basal part is less sensitive. The tendrils 

revolve in an apparently capricious manner, sometimes not at all> 

or very slightly, but at other times they describe large regular 

ellipses. I could detect no spontaneous movement in the petioles. 

At the same time that the tendrils are revolving more or less 

regularly, another remarkable movement first begins ; the tendrils 

slowly begin to bend from the light towards the darkest side of the 

house. I repeatedly changed the position of my plants, and the 

successively formed tendrils always ended by pointing, some little 

time after the revolving movement had quite ceased, to the darkest 

side. But when I placed a thick post near a tendril, and between 

it and the light, the tendril pointed in that direction. In two in¬ 

stances a pair of leaves stood so that one tendril was directed to- 
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wards the liglit and the other to the darkest side of the house ; the 

latter did not move, but the opposite one bent itself first upwards 

and then right over its fellow, so that the two became parallel, 

one above the other, both pointing to the dark: I then turned the 

plant half round ; and the tendril which had turned over recovered 

its original position, and the opposite one, which had not moved 

before, now turned right over to the dark side. Lastly, on another 

plant, three pairs of tendrils were produced by three shoots at the 

same time, and all happened to be difterently directed : I placed 

the pot in a box open only on one side, and obliquely facing the 

light; in two days all six tendrils pointed with unerring truth to 

the darkest corner of the box, though to do this each had to bend 

ill a different manner. Six tattered flags could not have pointed 

more truly from the Avind than did these branched tendrils from 

the stream of light which entered the box. I left these tendrils 

undisturbed for above 24 h., and then turned the pot half round ; 

but they had now lost the power of movement, so that they could 

not any longer avoid the light. 

When a tendril has not succeeded, either through its own re¬ 

volving movement or that of the shoot, or by turning towards any 

object which intercepts the light, in clasping a support, it bends 

vertically downwards and then towards its own stem, which it 

seizes together with the supporting stick, if there be one. A little 

aid is thus given in keeping the stem secure. If the tendril 

seizes nothing, it does not contract spirally, but soon withers away 

and drojis off. If it does seize an object, all its branches contract 

spirally. 

I have stated that, after a tendril has come into contact with a 

stick, in about half an hour it bends round it; but I repeatedly 

observed, as with H. speciosa and its allies, that it again loosed 

the stick: sometimes it seized and loosed the same stick three or 

four times. KnoAving that the tendrils avoided the light, I gave 

them a glass tube blackened Avithin, and a well-blackened zinc 

plate: the branches curled round the tube and abruptly bent them¬ 

selves round the edges of the zinc plate; but they soon recoiled, 

Avith Avhat I can only call disgust, from these objects, and straight¬ 

ened themselves. I then placed close to a pair of tendrils a post 

with extremely rugged bark ; twice the tendrils touched it for an 

hour or tAvo, and tAvicc they withdrcAV ; at last one of the hooked 

extremities curled round and firmly seized an excessively minute 

projecting point of bark, and then the other branches spread them- 



58 MR. DARWIN ON CLIMBING PLANTS. 

selves out, following with accuracy every inequality of the sur¬ 

face. I then placed a post without bark, but much fissured, and 

the points of the tendrils crawled into all the crevices in a beau¬ 

tiful manner. To my surprise, I observed that the tips of imma¬ 

ture tendrils, with the branches not yet fully separated, likewise 

crawled, just like roots, into the minutest crevices. In two or 

three days after the tips had thus crawled into the crevices, or 

after their hooked ends had seized some minute point, the final 

process, now to be described, commenced. 

This process I discovered by having accidentally left a piece of 

w'ool near a tendril. I then bound a quantity of flax, moss, and 

wool (the w'ool must not be dyed, for these tendrils are ex¬ 

cessively sensitive to some poisons) loosely round sticks, and placed 

them near tendrils. The hooked points soon caught the fibres, 

even loosely floating fibres, and now there was no recoiling; on the 

contrary, the excitement from the fibres caused the hooks to pene¬ 

trate the fibrous matter and to curl inwards, so that each hook 

firmly caught one or tw-o fibres, or a small bundle of them. The 

tips and the inner surfaces of the hooks now began to sw^ell, and 

in two or three days could be seen to be visibly enlarged. After 

a few more days the hooks were converted into whitish, irregular 

balls, rather above the ^th of an inch in diameter, and formed of 

coarse cellular tissue, which sometimes wholly enveloped and 

concealed the hooks themselves. The surfaces of these balls secrete 

some viscid resinous matter, to which the fibres of the flax, &c. 

adhere. When a fibre has become fastened to the surface, the cel¬ 

lular tissue does not grow directly beneath it, but continues to grow 

closely on each side; so that when several adjoining fibres, though 

excessively thin, were caught, so many crests of cellular matter, 

each not as thick as a human hair, grew up between them, and 

these, arching over on both sides, grew firmly together. As the 

whole surface of the ball continues to grow, fresh fibres adhere 

and are enveloped; so that I have seen a little ball with between 

fifty and sixty fibres of flax crossing at various angles, all imbedded 

more or less deeply. Every gradation in the process could he 

seen—some fibres merely sticking to the surface, others lying in 

more or less deep furrows, or deeply imbedded, or passing through 

the verj" centre of the cellular ball. The imbedded fibres are 

so closely clasped that they cannot be withdrawn. The cellular 

outgrowth has such a tendency to unite, that two balls pro¬ 

duced from two branches sometimes grow into a single one. 
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On one occasion, when a tendril had curled round a small stick, 

half an inch in diameter, an adhesive disk was formed ; hut gene¬ 

rally the tendrils can do nothing with smooth sticks or posts. If, 

how'ever, the tip of any one branch can curl round the minutest 

projecting point, the other branches will form disks, especially if 

they can find crevices to crawl into. The tendril quite fails to 

attach itself to a brick wall. 

I infer that the disks or balls secrete some resinous adhesive 

matter, from the adherence of the fibres to them, but more espe¬ 

cially from such fibres becoming loose after immersion in sid- 

phuric ether, which likewise removes small, brown, glistening points 

that can generally be seen on the surface of the older disks. If 

the hooked extremities of the tendrils touch nothing, the cellular 

outgrowth, as far as I have seen, never commences; but tem¬ 

porary contact during a moderate time causes small disks to be 

formed. I have seen eight disks developed on one tendril. After 

the development of the disks, the tendrils, which now become 

spirally contracted, likewise become woody and very strong. A 

tendril in this state supported nearly seven ounces, and would 

apparently have supported a considerably greater weight had not 

the fibres of fiax to which the disks were attached yielded. 

From the facts above given, I infer that though the tendrils 

of this Bignonia can occasionally adhere to smooth cylindrical 

sticks and often to rugged bark, yet that they are specially adapted 

to climb trees clothed with lichens, mosses, or with Polypodium 

incanum, which I hear from Professor Asa Gray is tlie case with 

the forest-trees where this Bignonia grows. Finally, it is a highly 

remarkable fact that a leaf should become metamorphosed into a 

branched organ which turns from the light, and which can by its 

extremities either crawl like roots into crevices, or seize hold of 

minute projecting points, these extremities subsequently form¬ 

ing cellular masses which envelope by their growth the finest fibres 

and secrete an adhesive cement. 

Bccremocarpus scaber {Bignoniacece).—Plants in the green¬ 

house, though growing pretty well, showed no spontaneous move¬ 

ments in their shoots or tendrils ; but, removed to the hot-house, 

the young intemodes revolved at rates varying from 3 h. 15 m. to 

1 h. 13 m.: at this latter unusually quick rate one large circle 

w'as swept; but generally the circles or ellipses were small, and 

sometimes the course pursued was extremely irregular. An inter- 

node which had made several revolutions would sometimes stand 
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quite still for 12 li. or 18 h., and then recommence revolving; such 

strongly marked interruptions in the movements I have observed 

in no other plant. 

The leaves bear four leaflets, themselves subdivided, and termi¬ 

nate in a much-branched tendril. The main petiole of the leaf, 

whilst young, moves spontaneously by curving itself, and follows 

nearly the same irregular course, and at about the same rate, with 

the internodes. The movement to and from the stem is naturally 

the most conspicuous, and I have seen the chord of the curved 

petiole forming an angle of 59° witla the stem, and an hour after¬ 

wards an angle of 106°. The two opposite petioles do not move 

together, and one is sometimes raised so much as to stand close to 

the stem whilst the other is not far from horizontal. The basal part 

of the petiole moves less than the distal part. The tendrils, be¬ 

sides being carried by the moving petioles and internodes, them¬ 

selves move spontaneously, and the opposite tendrils occasionally 

move in opposite directions. By these several movements of the 

young internodes, of the petioles, and of the tendrils, all acting 

together, a wider space is swept for a support. 

In young plants, the tendrils are about three inches in length; 

they bear twn lateral and two terminal branches ; and each branch 

bifurcates twice, with the tips forming blunt double hooks, having 

both points directed to the same side. All the branches are sen¬ 

sitive on all sides ; and after being lightly rubbed, or after coming 

into contact with a stick, they bend in about 10 m. One that be¬ 

came, after a light rub, curved in 10 m., continued bending for 

between 3 h. and 4 h., but subsequently in 8 h. or 9 h. became 

straight again. Tendrils, which have caught nothing, ultimately 

contract into an irregular spire, as they do also, only much more 

quickly, after clasping a support. In both cases the petiole bear¬ 

ing the leaflets, which at first is straight and inclined a little 

upwards, moves downw^ards and abruptly bends itself in the middle 

into a right angle; but this is more plainly seen in JE. minidtus 

than in E. scaher. The action of the tendrils in the Eccremo- 

carpus is in some respects analogous to that of the tendrils of 

Bignonia capreolata; but the whole tendril does not move from 

the light, nor do the hooked tips become enlarged into cellular 

disks. After the tendrils have come into contact with moderately 

thick cylindrical sticks or with rugged bark, the several branches 

may be observed slowly to lift themselves up, change their posi¬ 

tion, and again come into contact with them. The object of these 
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movements is that the double hooks at the extremities of the 

branches, which naturally face in all directions, may be brought 

into contact with the wood. I have watched a tendril, which had 

bent itself at right angles abruptly round the sharp corner of a 

post, neatly bring every single hook into contact with both surfaces. 

The appearance suggested the belief, that though the whole tendril 

is not sensitive to light, yet that the tips are so, and that they 

turn and twist themselves towards anj^ opaque surface. Ultimately 

the branches arrange and fit themselves very neatly to all the irre¬ 

gularities of the most rugged bark, so that they resemble in 

their irregular course a river with its branches, as engraved on 

a map. But when a tendril has thus arranged itself ronnd a 

rather thick smooth stick, the subsequent spiral contraction 

generally spoils the neat arrangement, and draws the tendril 

from its support. So it is, but not in quite so marked a manner, 

when a tendril has spread itself over the rugged bai’k of a thick 

trunk; for in this ease the spiral contraction of the opposite 

branches sometimes draws the opposed hooks firmly to their 

supports. Hence we may conclude that these tendrils are not 

perfectly adapted to seize smooth moderately thick sticks or rug¬ 

ged bark. When a thin stick or twig is placed near a tendril, 

its terminal branches wind quite round it and seize their own 

lower branches or main stem; and the stick is thus firmly, but 

not neatly, grasped. The extremities of the branches, close to the 

little double hooks, have a strong tendency to curl inwards, and 

are excited to this movement by contact with the thinnest objects. 

This accounts for the tendrils apparently preferring such objects 

as excessively thin culms of a grass, or the long flexible bristles 

of a brush, or the thin rigid leaves of an Asparagus, all which 

objects they seized in an admirable manner; for the tips of 

each sub-branch seized one, two, or three of the bristles, for in¬ 

stance, and then the spiral contraction of the several branches 

brought all these little parcels close together, so that thirty or 

forty bristles were drawn into a single bundle, and afforded an 

excellent support. 

PoLEMOJfiACE^.— Cobcea scandens.—This is an admirably con¬ 

structed climber. The terminal portion of the petiole, which 

forms the tendril, was in one very fine specimen eleven inches in 

length, with the basal part bearing two pairs of leaflets, only two 

and a half inches in length. The tendril of the Cobcea revolves more 

rapidly and vigorously than in any other plant observed by me, 

with the exception of one Passijlora. It made three fine large, nearly 
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circular sweeps, against the sun, each in 1 h. 15 m., and two others 

in 1 h. 20 m. and 1 h. 23 m. Sometimes it travels in a much in¬ 

clined position, and sometimes nearly upright. The lower part 

moves but little, and the basal portion or petiole, which bears the 

leaflets, not at all; nor do the internodes revolve ; so that here we 

have the tendril alone moving. With most of the species of 

Bignonia and with Bccremoearpus, the internodes, tendrils, and 

petioles all revolve. The long, straight, tapering main stem of the 

tendril of the Cobcea bears alternate branches ; and each branch is 

several times divided, with the finer branches as thin as very thin 

bristles, extremely flexible, so that they are blown about by a 

breath of air, yet strong and highly elastic. The extremity of 

each branch is a little flattened, and terminates in a minute double 

(but sometimes single) hook, formed of hard, transparent, woody 

substance, and as sharp as the finest needle. On the eleven-inch 

tendril I counted ninety-four of these beautifully constructed 

little hooks. They readily catch soft wood, or gloves, or the skin 

of the hands. Excepting these hardened hooks, and excepting 

the basal part of the central stem of the tendril, every part of 

every branch is highly sensitive on all sides to a slight touch, and 

bends in a few minutes towards the touched side. By lightly 

rubbing several branches on diflferent and opposite sides, the whole 

tendril rapidly assumes an extraordinarily crooked shape: these 

movements from contact do not interfere with the ordinary re¬ 

volving movement. The branches, after becoming greatly curved 

from being touched, straighten themselves at a quicker rate than 

in almost any other tendril seen by me, namely, in betwmen half 

an hour and an hour. After the tendril has caught any object, 

the spiral contraction also begins after an unusually short interv'al 

of time, namely, in about twelve hours. 

Before the tendril is mature, the terminal branches cohere and 

the hooks are curled closely inwards: at this period no part is sensi¬ 

tive to a touch; but as soon as all the branches have diverged and 

the hooks stand out, full sensitiveness is acquired. It is a singular 

circumstance that the immature tendril, before becoming sensitive, 

begins to revolve at its full velocity ; this movement must be use¬ 

less, as the tendril in this state can catch nothing: it is a rare 

instance of a want, though only for a short time, of perfect co¬ 

adaptation in the structure and functions of a climbing-plant. 

The petiole with the tendril perfectly matured, but with the leaf¬ 

lets still quite small, stands at this period vertically upwards, the 

young growing shoot or axis being throwm to one side. The ten- 



TENDRIL-BEARERS, G3 

dril thus standing vertically up sweeps a circle right above the stem, 

and is well adapted to catch some object above, and to favour the 

ascent of the plant. The whole leaf, with its tendril, after a short 

time, bends downwards to one side, allowing the next succeeding 

leaf to become vertical, and ultimately it assumes a horizontal 

position ; but, before this has occurred, the tendril, supposing it 

to have caught nothing, has lost its powers of movement and has 

spirally contracted into an entangled mass. In accordance with 

the rapidity of all the movements, their duration is short : in a 

plant growing vigorously from being placed in a hot-house, a 

tendril only revolved for about 36 hours, counting from the period 

when it became sensitive; but during this period it probably 

made at least 27 revolutions. 

When the branches of a revolving tendril strike against a stick, 

they quickly bend round and clasp it; but the little hooks play 

an important part, especially if only the extremity of the tendril 

be caught, in preventing its being dragged by the rapid revolving 

movement away too quickly for its irritability to act. As soon 

as a tendril has bent round a smooth stick or a thick rugged post, 

or has come into contact with planed wood (for it can at least 

temporarily adhere even to so smooth a surface as this), the same 

peculiar movements begin in the branchlets as have been described 

m those of the Signonia capreolata and the JSccremocarpus, namely, 

the branchlets lift themselves up and down; those, however, which 

have their hooks already directed downw'ards remain in this posi¬ 

tion and secure the tendril, whilst the others twist about till they 

arrange themselves in conformity ■w ith every irregularity of the 

surface, and bring their hooks, originally facing in various direc¬ 

tions, into contact with the wood. The use of the hooks was 

shown by giving the tendrils tubes and slips of glass to catch ; for 

these, though temporarily seized, were afterwards invariably lost, 

either during the arrangement of the branches or w'hen the spiral 

contraction ensued. 

The perfect manner in which the branches arrange themselves, 

creeping like rootlets over all the inequalities and into any deep 

crevice, is quite a pretty sight; for it is perhaps more effec¬ 

tually done than by the tendrils of the former species, and is cer¬ 

tainly more conspicuous, as the upper surfaces of the main stem 

and of every branch to the extreme hooks are angular and coloured 

green, -whilst the lower surfaces are rounded and purple. I was 

led to infer, as in the former cases, that light guided these con¬ 

forming movements of the branches of the tendrils. I made 
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many trials with black and white glass and cards to prove it, but 

tailed from various causes; yet these trials countenanced the 

belief. The tendril may be looked at as a leaf split into filaments, 

with the segments facing in all directions ; hence, when the revolv¬ 

ing movement is arrested, so that the light shines on them 

steadily in one direction, there is nothing surprising in their 

upper surfaces turning towards the light: now this may aid, but 

will not account for, the whole movement; for the segments would 

in this case move towards the light as well as turn round to it, 

whereas in truth the segments or branches of the tendrils not only 

turn their upper surfaces to the light, and their lower surfaces 

which hear the hooks to any closely adjoining opaque object (that 

is, to the dark), but they actually curve or bend from the light 

towards the dark. 

When the Cobcea grows in the open air, the wind must aid the 

extremely flexible tendrils in seizing a support, for I found a mere 

breath sufficed to cause the extreme branches of a tendril to catch 

by their hooks twigs which they could not have reached by the 

revolving movement. It might have been thought that a tendril 

thus hooked only by its extremity could not have fairly grasped its 

support. But several times I watched cases like the following, 

one of which alone I will describe: a tendril caught a thin stick 

by the hooks of one of its two extreme branches ; though thus 

held by the tip, it continued to try to revolve, bowing itself out to 

all sides, and thus moving its branches ; the other extreme branch 

soon caught the stick; the first branch then loosed itself, and 

then, arranging itself afresh, again caught hold. After a time, from 

the continued movement of the tendril, a third branch became 

caught by a single extreme hook ; no other branches, as things then 

remained, could possibly have touched the stick ; but before long 

the main stem, towards its extremity, began just perceptibly to 

contract into an open spire, and thus to shorten itself (dragging 

the whole shoot towards the stick), and as it continued to try to 

revolve, a fourth branch was brought into contact. As the spiral 

contraction travelled down the main stem and down the branches 

of the tendril, all the lower branches, one after another, were 

brought into contact with the stick, and were wound round it and 

round their own branches until the whole was tied together in an 

inextricable knot round the stick. The branches of a tendril, 

though at first so flexible, after having clasped a support for 

a time, become rigid and even stronger than they were at first. 

Thus the plant is secured to its support in a perfect manner. 
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Legtjminos^.—Pisum sativum,—The common Pea was the sub¬ 

ject of a valuable memoir by Dutrochet*, who discovered that 

both the interuodes and tendrils revolved in ellipses. The ellipses 

are generally very narrow, but sometimes approach to circles: I 

several times observed that the longer axis slowly changed its 

direction, which is of importance, as the tendril thus sweeps a 

much wider circuit. Owing to this change of direction, and 

likewise to the movement of the stem towards the light, the 

successive irregular ellipses generally form an irregular spire. 

I have thought it worth while 

to annex a tracing of the course 

pursued by the upper inter¬ 

node (the movement of the 

tendril being neglected) of a 

young plant from 8.40 a.m. to 

9.15 p.M. The course was 

traced on a hemisj)herical glass 

placed over the plant, and the 

dots with figures give the hours 

of observation; each dot was 

joined by a straight line: no 

doubt these lines, if the course 

had been observed at shorter 

intervals, would have been all 

curvilinear. The extremity of 

the petiole, where the young 

tendril arises, was 2 inches 

from the glass, so that if a 

pencil 2 inches long had been 

in imagination atfixed to the 

petiole, it would have traced 

the annexed figure on the 

under side of the glass; but 

it must be remembered that 

Fig. o. 

Diagram showing the movement 
of the upper intemodes of the com¬ 
mon Pea, traced on a hemispherical 
glass and transferred to paper; re¬ 
duced one-half in size. (Aug. 1st.) 

Side of room with window. 

the figure is here reduced one- , 1 , ,, 1. 8 4d A.m. 9. 1 oo P.M 

halt. Neglecting the first great |' ® | ” 

sweep towards the linht or 4.'ii 37 ” 12! 3 30 
„ • j ,, . ° 5. 12 7 P..M. 1.3. 3 48 „ 
Window, the end of the ne- 6.12 30 „ i4. 4 40 „ 

7. 1 0 „ 15. 5 6 „ 
tioie sw'ept a space 4 inches s. 1 30 „ 

across in one direction, and 3 inches in another. 

h. m. 
16. 5 25 P..M. 
17. 5 .50 „ 
18. 6 25 „ 
19. 7 0 „ 
20. 7 45 
21. 8 30 „ 
22. 9 15 „ 

As a full- 

grown tendril is considerably above 2 inches in length, and as the 

* Comptcs Rcndus, tom. ivii. 1843, p. 989. 

EIXN. PEOC.—BOTANV, VOL. IX. F 
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tendril itself bends and revolves in harmony with the intemode, 

a considerably wider space than that here specified (and repre¬ 

sented one-half reduced) is swept. Dutrochet observed an ellipse 

completed in Ih. 20m.; I saw one completed in Ih. 30m. The 

direction followed is variable, either with or against the sun. 

Dutrochet asserts that the petiole of the leaf spontaneously 

moves, as well as the young internodes and tendrils; but he 

does not say that he secured the intemodes; when this was done, 

I never detected any movement in the petiole, except to and 

from the light. 

The tendrils, on the other hand, when the internodes and pe¬ 

tioles were secured, described irregular spires or regular ellipses, 

exactly like those made by the internodes. A young tendril, only 

1^ inch in length, revolved. Dutrochet has shown that when 

a plant is placed in a room, so that the light enters laterally, the 

internodes travel much quicker to the light than from it: on the 

other hand, he asserts that the tendril itself moves from the light 

towards the dark side of the room. With due deference to this 

great observer, I think he was mistaken, owing to his not having 

secured the internodes. I took a young plant with highly sensi¬ 

tive tendrils, and tied the petiole so that the tendril alone could 

move; it completed a perfect ellipse in Ih. 30m.; and I then turned 

the plant half round, so that the opposite side faced the light, but 

this made no change in the direction of the succeeding eUipsP- 

The next day I watched a plant similarly secured until the tendril 

(which was highly sensitive) made an ellipse in a line exactly to 

and from the light; the movement was so great that the tendril 

bent itself down at the two ends of its elliptical course into a lin® 

a little beneath the horizon, thus travelling more than 180 degrees; 

but the curvature was fully as great towards the light as towards 

the dark side of the room. I believe l5utrochet was misled by not 

having secured the intemodes, and by having observed a plant of 

which the intemodes and tendrils, from inequality of age, u® 

longer curved or moved in harmony together. 

Dutrochet made no observations on the sensitiveness of the 

tendrils; these, whilst yoimg and about an inch in length, with 

the leaflets on the petiole only partially expanded, are highly 

sensitive; a single light touch with a twig on the inferior or con¬ 

cave surface near the tip cnused them quickly to bend, as did 

occasionally a loop of thread weighing one-seventh of a grain. 

The upper or convex surface is barely or not at all sensitive- 

After bending from a touch the tendril straightened itself ^ 
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about two hours, and was ready to act again. As soon as the 

tendrils begin to grow old their extremities become hooked, and 

they then appear, with their two or three pairs of branches, an 

admirable grappling instrument; but this is not really the case, 

for at this period the tips have generally quite lost their sensitive¬ 

ness ; when hooked on to twigs some were not at all affected, and 

others required from 18h. to 24h. to clasp the twigs. Ultimately 

the lateral branches of the tendril, but not the middle or main 

stem, contract spirally. * 

Lathyrus aphaca.—As the tendril here replaces the whole leaf 

(except occasionally in very young plants), the leaf itself being 

replaced in function by the large stipules, it might have been ex¬ 

pected that the tendrils would have been highly organized; this, 

however, is not so. They are moderately long, thin, and un¬ 

branched, with their tips slightly curved: they are sensitive whilst 

young on all sides, but chiefly on the concave side of the extre¬ 

mity. They have no spontaneous revolving power, but are at first 

inclined upwards at an angle of about 45°, then move into a hori¬ 

zontal position, and ultimately bend downwards. The young 

internodes, on the other hand, revolve in ellipses, and carry with 

them the tendrils : two ellipses were completed, each in nearly 

5h.; the longer axes of these two, and of some subsequently 

formed ellipses, were directed at about an angle of 45° from the 

line of the axis of the previous ellipse. 

Latliyrm grandiflortts.—The plants observed were young, and 

not growing vigorously, yet sufficiently so, I think, for my observa¬ 

tions to be trusted. Here we have the rare case of neither inter- 

nodes nor tendrils having any spontaneous revolving power. The 

tendrils in vigorous plants are above 4 inches in length, and are 

often twice divided into three branches; the tips are curved and 

are sensitive on the concave'side; the lower part of the central stem 

is hardly at all sensitive. Hence this plant climbs simply by its 

tendrils being brought, through the growth of the stem, or the more 

efficient aid of the wind, into contact with surrounding objects, 

which are then effectually clasped. I may add that the tendrils, or 

the intemodes, or both, of Vicia sativa spontaneously revolve. 

CoiiPOsiTJE.—Mutisia clematis.—The enormous family of Com- 

positae is well known to include very few climbing plants. We 

have seen in the Table in the first Part that Milcania is a regular 

twiner, and Mutisia is the only genus, as far as I can learn, which 

bears tendrils: it is therefore interesting to discover that these 

tendrils, though rather less metamorphosed from their primordial 

F 2 
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foliar nature than most other tendrils, yet display all the ordinary 

characteristic movements, both those that are spontaneous and 

those excited by contact. 

The long leaf bears seven or eight alternate leaflets, and termi¬ 

nates in a tendril which, in a plant of considerable size, was 5 

inches in length. It consists generally of three branches, which 

evidently represent in a much elongated condition the petioles and 

midribs of three leaflets; for the branches of the tendril are exactly 

like the petioles and midribs of the leaflets, being square on the 

upper surface, furrowed, and edged with green. Moreover, in the 

plant whilst quite young, the green edging to the branches of 

the tendrils sometimes expands into narrow laminae or blades. 

Each branch is curved a little downwards, and is slightly hooked 

at its extremity. 

An upper young internode revolved, judging from three revolu¬ 

tions, at an average rate of Ih. 38m.; it swept ellipses with the 

longer axes directed at right angles to each other; the plant, ap¬ 

parently, cannot twine. The petiole which bears the tendril, and 

the tendril itself, are both in constant movement. But the move¬ 

ment is slower and much less regularly elliptical than that of the 

internodes; it is, apparently, much affected by the light, for the 

whole leaf usually sank during the night and rose during the day, 

moving in a crooked course to the west. The tips of the tendrils 

are highly sensitive on their lower surfaces : one just touched with 

a twig became perceptibly curved in 3 m., and another became so 

in 5m.; the upper surface is not at all sensitive; the sides are 

moderately sensitive, so that two branches rubbed on their ad¬ 

joining sides converged and crossed each other. The petiole of the 

leaf and the lower part of the tendril, halfway between the upper 

leaflet and the lowest tendril-branch, are not sensitive. A tendril 

after curling from a touch became straight again in about 6b., and 

was ready to reactbut one that had been so roughly rubbed as 

to have coiled into a helix was not perfectly straight after 13h. 

The tendrils retain their sensibility to an unusual age; for one 

borne by a leaf, with five or six fully developed leaves above it, 

still active. If a tendril catches nothing, the tips of its branches, 

after a considerable interval of time, spontaneously curl a littl® 

inwards ; but if the tendril has clasped some object, the whole 

length contracts spirally. 

Smilaceje.—Smilax aspera, var. maculata.—Aug. St.-Hilair® 

considers the tendrils which rise in pairs from the petiole as 

* Lemons de Botanique, «&c., 1841, p. 170. 
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modified lateral leafiets ; but Mohl (S. 41) ranks them as modified 

stipules. These tendrils are from 1 ^ to 1| inch in length, are thin, 

and have slightly curved, pointed extremities. They diverge a 

little from each other, but stand at first nearly upright. When 

liglitly rubbed on either side, they slowly bend to that side, and 

subsequently become straight again. The back or convex side of a 

tendril placed in contact with a stick became just perceptibly 

curved in Ih. 20m., but did not completely simround the stick till 

48h. had elapsed ; the con¬ 

cave side of another tendril 

became considerably curved 

in 2 h., and fairly clasped the 

stick in 5 h. As the tendrils 

grow old, they diverge more 

from each other and slowly 

bend towards the stem and 

downwards, so that they 

project on the opposite side 

of the stem to that on which 

they arise; they still retain 

their sensitiveness, and can 

clasp a support placed be¬ 

hind the stem. Owing to 

this movement, the plant 

can ascend a thin upright 

stick, clasping it with the 

tendrils which arise from 

the leaves placed alternately 

on opposite sides of the 

stem. Ultimately the two 

tendrils belonging to the Smilax aspera. 

same petiole, if they do not come into contact with any object, 

cross each other (as at B in fig. 7) behind the stem and loosely 

clasp it. This movement of the tendrils towards and round the 

stem is, to a certain extent, guided by the action of the light; 

for when the plant stood so that one of the two tendrils in 

thus slowly moving had to travel towards the light, and the other 

from the light, the latter always travelled, as I repeatedly ob¬ 

served, more quickly than its fellow. The tendrils do not con¬ 

tract spirally in any case. Their chance of finding a support 

depends on the growth of the plant, on the wind, and on their 

own slow backward and downward movement, which is guided, to 
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a certain extent, by the movement from tbe light or towards any 

dark object; for neither the intemodes nor the tendrils have any 

proper revolving movement. Prom this latter circumstance, from 

the slow movements of the tendrils after contact (though their 

sensitiveness is retained for an unusual length of time), from their 

simple structure and shortness, this plant shows less perfection 

in its means of climbing than any other tendril-bearing plant 

observed by me. Wliilst young and only a few inches in height, 

it does not produce any tendrils ; and considering that it grows 

to only about 8 feet high, that the stem is zigzag, and is furnished, 

as well as the petioles, with spines, it is surprising that it should 

be provided with tendrils, comparatively inefficient though they 

be. The plant might have been left, one would have thought, 

to climb by the aid of its spines alone, like our brambles. But, 

then, it belongs to a genus some of the species of which are fur¬ 

nished with much longer tendrils; and we may believe that S. 

aspera is endowed with these organs solely from being descended 

from progenitors more highly organized in this respect. 

PuMABTACEiE. — Corydalis claviculata.—According to Mohl 

(S. 43), both the leaves and the extremities of the branches 

are converted into tendrils. In the specimens examined by 

me all the tendrils were certainly foliar, and it is hardly credible 

that the same plant should produce tendrils of such widely dif¬ 
ferent homological natures. Nevertheless, from this statement 

by Mohl, I have ranked this Corydalis amongst tendril-bearers; 

if classed exclusively by its foliar tendrils, it wmuld be doubtful 

whether it ought not to have been placed amongst leaf-climbers, 

with its allies, Fumaria and Adlumia. A large majority of its 

so-called tendrils still bear leaflets, though excessively reduced in 

size; some few of them may be properly designated as tendrils, for 

they are completely destitute of lamina? or blades. Consequently 

we here behold a plant in an actual state of transition from a leaf- 

climber to a tendril-bearer. Whilst the plant is young, only the 

outer leaves, but when full-grown all the leaves, have their extre¬ 

mities more or less perfectly converted into tendrils. I have 

examined specimens from one locality alone, viz. Hampshire; and 

it is not improbable that plants growing under different conditions 

might ha>e their leaves a little more or less changed into true 
teudrils. 

Whilst the plant is quite young, the first-formed leaves are not 

modified in any way, but those next formed have their terminal 

leaflets reduced in size, and soon all the leaves assume the struc- 
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ture represented in the following diagram. This leaf bore nine 

leaflets; the lower ones are much subdivided. The terminal 

portion of the petiole, about 1| inch in length (above the leaflet 

(y) ), is thinner and more elongated than the lower part, and may 

Fig. 8. 

be considered as the tendril. The leaflets borne by this part are 

greatly reduced in size, being, on an average, about the tenth of an 

inch in length and very narrow; one small leaflet measured one- 

twelfth of an inch in length and one-seventy-fifth in breadth, so that 

it was almost microscopically minute. AU the reduced leaflets have 

branching nerves, and terminate in little spines like the fully de¬ 

veloped leaflets. Every gradation can be traced, until we come to 

branchlets (as a and d in the figure) which show no vestige of a 

lamina or blade. Occasionally all the terminal branchlets of the 

petiole are in this latter condition, and we then have a true tendril. 

The several terminal branches of the petiole bearing the much- 
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reduced leaflets (o, h, c, d) are highly sensitive, for a loop of thread 

weighing only the one-sixteenth of a grain caused them, in under 

4h., to become greatly curved: when the loop was removed, the 

petioles straightened themselves in about the same time. The 

petiole (e) was rather less sensitive; and in another specimen, in 

which the corresponding petiole bore rather larger leaflets, a loop 

of thread weighing one-eighth of a grain did not cause curvature 

until 18 h. had elapsed. Loops of thread weighing one-fourth of a 

grain, left suspended on all the lower petioles (/"to 1) during several 

produced no eifect; Yet the three petioles^ y, and A are not 

quite insensible, for when left in contact with a stick for a day or 

two they slowly curled round it. So that the sensibility of the 

petiole gradually diminishes from the tendril-like extremities to 

the base. The internodes are not at all sensitive, which makes 

Mohl s statement that they are sometimes converted into tendrils 

the more surprising, not to say improbable. 

The whole leaf, whilst young and sensitive, stands almost ver¬ 

tically upwards, as we have seen is the case with many tendrils. 

It is in continual movement, and one that I observed swept 

large, though irregular, ellipses, sometimes narrow, sometimes 

broad, with their longer axes directed to different points of the 

compass, at an average rate of about 2h. for each revolution. The 

young internodes also, which bear the revolving leaves, likewise 

revolve irregularly in ellipses and spires; so that by these com* 

bined movements a considerable space is swept for a support. If 

the terminal and attenuated portion of the petiole fails in seizing 

any object, it ultimately bends downwards and inwards, and then 

soon loses all its irritability and power of movement. This bend¬ 

ing down is of a very different nature from that which occurs with 

the extremities of the young leaves in many species of Clematis] 

for these, when thus bent or hooked, first acquire their full degree 

of sensitiveness. 

Dicentra thalictrifolia.—In this allied plant the metamorphosis 

of the terminal leaflets has been complete, and they are converted 

into perfect tendrils. AYhilst the plant was young, the ten¬ 

drils appeared like modified branches, so that a distinguished 

botanist thought this was their nature ; but in a full-grown plant, 

there can be no doubt, as I am assured by Dr. Hooker, that the 

tendrils are modified leaves. The tendrils, when of full size, are 

above 5 inches in length; they bifurcate twice, thrice, or even 

four times; their extremities are hooked, but blunt. All the 

branches of the tendrils are sensitive on all sides, but the basal 
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portion of the main stem is only slightly sensitive. The terminal 

branches lightly rubbed with a twig did not curve until from 30m. 

to 42m. had elapsed: they slowly became straight again in between 

lOh. and 20h. A loop of thread weighing one-eighth of a grain 

plainly caused the thinner branches to curve, as did occasionally 

a loop weighing one-sixteenth of a grain; but this latter slight 

vreight, though left suspended, was not sufficient to cause a per¬ 

manent flexure. The whole leaf -ndth its tendril and the young 

upper internode together revolve vigorously and quickly, though 

irregularly, and sweep a wide space. The figure traced on a bell- 

glass was either an irregular spire or a zigzag line. The nearest 

approach to an ellipse was an elongated figure of 8, with one end 

a little open ; this was completed in Ih. 53m. During a period of 

6h. 17m. another shoot made a complex figure, apparently repre¬ 

senting three and a half ellipses. When the lower part of the 

petiole bearing the leaflets was securely fastened, the tendril itself 

described similar but much smaller figures. 

This species climbs well. The tendrils after clasping a stick 

become thicker and more rigid; but the blunt hooks do not turn 

and adapt themselves to the supporting surface, as is the case in 

so perfect a manner with some of the Bignoniaceae and the Cohcsa. 

In young plants 2 or 3 feet in height, the tendrils, which are only 

half the length of those borne by the same plants when grown 

taller, do not contract spirally after clasping a support, but only 

become slightly flexuous. Full-sized tendrils, on the other hand, 

contract spirally, excepting the thick basal portion. Tendrils 

which have caught nothing simply bend downwards and inwards, 

like the extremities of the leaves of the Corydalis claviculata. 

But in all cases the petiole after a time becomes angularly and 

abruptly bent like that of the JEccremocarpus. 

CucuRBiTACE^.—The tendrils in this family have been ranked 

by several competent judges as modified leaves, stipules, and 

branches; or the same tendril as part leaf and part branch. De 

Candolle considers the tendrils in two of the tribes as different 

in their homological nature*. From facts recently adduced, Mr. 

Berkeley thinks that Payer’s view is the most probable, namely, 

that the tendril is “a separate portion of the leaf itself’ ■!■. 

* I am indebted to Prof. Oliver for information on this head. In the 

Bulletin de la Societe Botanique de France, 1857, there are numerous discus¬ 

sions on the nature of the tendrils in this family. 

t Gardeners’ Chronicle, 1864, p. 721. From the affinity of the Cucurbitace® 

to the Passifloraceaj, it might be argued that the tendrils of the former are 
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EcJlinocystis loiata.—I made numerous observations on this 

plant (raised from seed sent me by Prof. Asa Gray), for here I 

first observed the spontaneous revolving movement of the inter¬ 

nodes and of the tendrils ; and knowing nothing of the nature of 

these movements, was infinitely perplexed by the whole case, and 

by the false appearance of twisting of the axis. My observations 

may now be greatly condensed. I recorded thirty-five revolutions 

of the intemodes and tendrils ; the slowest rate was 2h., and the 

average, with no great fluctuations, was Ih. 40m. for each revolu¬ 

tion. Sometimes I tied the internodes, so that the tendrils alone 

moved; at other times I cut off the tendrils whilst very young, so 

that the internodes revolved by themselves; but the rate was not 

thus afiected. The course generally pimsued was with the sun, but 

often in the opposite direction; sometimes the movement during 

a short time would either stop or be reversed; and this apparently 

resulted from the interference of the light, shortly after the plant 

was placed close to a window. In one instance, an old tendril, 

which had nearly ceased revolving, moved in one direction, whilst 

the young tendril above moved in the opposite direction. The 

two uppermost internodes alone revolve; as the internodes grow 

old, the upper part alone moves. The summit of the upper 

intemode made an ellipse or circle about 3 inches in diameter, 

whilst the tip of the tendril swept a circle 15 or 16 inches in dia¬ 

meter. During the revolving movement the intemodes become 

successively curved to all points of the compass ; and often in 

one part of their course they were inclined, together with the 

tendril, at about 45° to the horizon, and in another part stood 

vertical. There was something in the appearance of the revolving 

internodes which continually gave the false impression that their 

movement was due to the weight of the long and spontaneously 

revolving tendril; but, on suddenly cutting oflf the tendril with a 

sharp scissors, the top of the shoot rose very little, and went on 

revolving; this false appearance is apparently due to the inter- 

nodes and tendrils all curving and moving harmoniously together. 

I repeatedly saw that the revolving tendril, though inclined 

during the greater part of its course at an angle of about 45° 

(in one case of only 37°) above the horizon, in one part of its 

course stiffened and straightened itself from tip to base, and became 

modified flower-pedimcles, as is certainly the case with the tendrils of Passion¬ 

flowers. Mr. E. Holland (Hardwicke’s ‘ Science-Glossip,’ 1865, p. 105) states 

that “a cucumber grew, a few years ago, in my own garden, where one of the 

short prickles upon the fruit had grown out into a long curled tendril.” 
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nearly or quite vertical. This occurred both when the supporting 

internodes were free and when they were tied up; but was perhaps 

most conspicuous in the latter case, or when the whole shoot hap¬ 

pened to stand in an inclined position. The tendril forms a very 

acute angle with the extremity of the shoot, which projects above 

the point where the tendril arises; and the stiffening always oc¬ 

curred as the tendril approached, and had to pass in its revolving 

course, the point of difficulty—that is, the projecting extremity of 

the shoot. Unless the tendril had the power of thus acting, it 

would strike against the extremity of the shoot, and be arrested 

by it. As soon as all three branches of the tendril have begun to 

stiffen themselves in this remarkable manner, as if by a process of 

turgescence, and to rise from an inclined into a vertical position, 

the revolving movement becomes more rapid; and as soon as the 

tendril has succeeded in passing the extremity of the shoot, its 

revohdng motion, coinciding with that from gravity, often causes 

it to fall into its previously inclined position so quickly, that the 

end of the tendril could be distinctly seen travelling like the minute 

hand of a gigantic clock. 

The tendrils are thin, from 7 to 9 inches in length, with a 

pair of short lateral branches rising not far from the base. The 

lip IS slightly but permanently curved, so as to act to a limited 

extent as a hook. The concave side of the tip is highly sensitive 

to a touch, but not so the convex side, as was likewise observed 

by Mohl (S. 65) with other species of the family. I repeatedly 

proved this difference by lightly rubbing four or five times the 

convex side of one tendril, and only once or twice the concave side 

of another tendril, and the latter alone curled inwards: in a few 

hours afterwards, when those which had been rubbed on the con¬ 

cave side had recovered themselves, I reversed the process of 

rubbing, and always with a similar result. After touching the con¬ 

cave side, the tip becomes sensibly curved in one or two minutes ; 

and subsequently, if the touch has been at all rough, it becomes 

coiled into a helix. But this helix wiU, after a time, uncoil itself, 

and be ready to act again. A loop of thin thread only one-sixteenth 

of a grain in weight caused a temporary flexure in a tendril. One 

of my plants had two shoots near each other, and the tendrils 

were repeatedly drawn across each other, but it is a singular fact 

that they did not once catch each other. It would appear as if 

the tendrils had become habituated to the contact of other tendrils, 

for the pressure thus caused would apparently be greater than that 

caused by a loop of soft thread weighing only the one-sixteenth 
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of a grain. So it would appear that the tendrils are habituated 

to drops of water or to rain; for artificial rain made by violently 

flirting a w^et brush produced not the least effect on them. I 

repeatedly rubbed rather roughly the lower part of a tendril, 

but never caused any curvature; yet this part is sensitive to 

prolonged pressure, for when it came into contact with a stick, it 

would slowly bend round it. 

The revolving movement is not stopped by the extremity curl¬ 

ing after having been touched. When one of the lateral branches 

of a tendril has firmly clasped any object, the middle branch con¬ 

tinues to revolve. When a stem is bent down and secured, so 

that its tendril depends but is left free to move, its previous re¬ 

volving movement is nearly or quite stopped; but it begins to 

rise in a vertical plane, and as soon as it has become horizontal 

the revolving movement recommences. I tried this four times; 

generally the tendril rose to a horizontal position in an hour or an 

hour and a half; but in one case, in which the tendril depended 

at an angle of 45° beneath the horizon, the movement took two 

hours ; in another half-hour the tendril rose to 23° above the 

horizon and recommenced revolving. This upward vertical move¬ 

ment is independent of the action of light, for it took place twice 

in the dark, and another time with the light comi^j in on one side 

alone. The movement no doubt is guided by opposition to the force 

of gravity, as in the case of the ascent of the plumules of germi¬ 
nating seeds. 

A tendril does not long retain its revolving power; as soon as 

this ceases, it bends downwards and contracts spirally. But after 

the revolving movement has ceased the tip still retains fora short 

time its sensitiveness to contact, but this can be of little service to 
the plant. 

Though the tendril is highly flexible, and though the extremity 

travels, under favourable circumstances, at about the rate of an 

inch in two minutes and a quarter, yet its sensitiveness to contact 

IS so great that it hardly ever fails to seize a thin stick placed in 

its path. The following case surprised me much: I placed a thin, 

smooth, cylindrical stick (and I repeated the experiment seven 

times) so far from a tendril, that its extremity could only curl half 

or three-quarters round the stick; but I always found in the 

course of a few hours afterwards that the tip had managed to 

curl twice or even thrice quite round the stick. I at first thought 

that this was due to rapid growth; but by coloured points- and 

measurements I proved that there was no sensible increase of 
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length by growth. AVhen a stick, flat on one side, was similarly 

placed, the tip of the tendril could not curl beyond the flat surface, 

but coiled itself into a helix, which, turning to one side, lay flat 

on the little flat surface of wood. In one instance a portion of 

tendril three-quarters of an inch in length was thus dragged on 

to the flat surface by the coiling in of the helix. But the tendril 

thus acquires a very insecure hold, and generally slips off: in one 

case alone the helix subsequently uncoiled itself, and the tip then 

passed round and clasped the stick. The formation of a helix on 

the flat side of a stick apparently shows us that the continued 

striving of the tip to curl itself closely inwards gives the force 

which drags the tendril round a smooth cylindrical stick. In this 

latter case, whilst the tendril was slowly and quite insensibly 

crawling onwards, I several times observed through a lens that 

the whole surface was not in close contact with the stick; and I can 

understand the onward movement only by supposing that it is 

slightly vermicular, or that the tip alternately straightens itself a 

little and then again curls inwards, thus dragging itself onwards by 

an insensibly slow, alternate movement, which may be compared 

to that of a strong man suspended by the ends of his fingers to 

a horizontal pole, who works his fingers onwards until he can 

grasp the pole with the palm of his hand. However this may be, 

the fact is certain that a tendril which has caught a round stick by 

its extreme point can work itself onwards until it has passed twice 

or even thrice round the stick, and has permanently grasped it. 

Hanburya Mexicana.—The young internodes and tendrils of this 

anomalous member of the family revolve in the same manner and 

at about the same rate with the Echinocystis. The stem does not 

twine, but can ascend an upright stick by the aid of its tendrils. 

The concave tip of the tendril is very sensitive; after rapidly coil¬ 

ing into a loop from a single touch, it straightened itself in 50m. 

The tendril, when in full action, stands vertically up, with the 

young projecting extremity of the shoot throAvn a little on one 

side out of the way; but the tendril bears near its base, on the 

inner side, a short branch, which projects out at right angles, like 

a spur, with the terminal half bowed a little downwards. Hence, 

as the main vertical branch of the tendril revolves, the spur, from its 

position and rigidity, cannot pass over the extremity of the shoot in 

the same curious manner as do the three branches of the tendril 

of the Echinocystis by stiffening themselves at the proper point, 

but is pressed laterally against the young shoot in one part of the 

revolving course, and in another part is carried only a little 
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way from it. Hence the sweep of the lower part of the tendril 

of the Sanhurya is much restricted. Here a nice case of co¬ 

adaptation comes into play; in all the other tendrils observed by 

me the several branches become sensitive at the same period; had 

this been the case with the Hanhurya, the rectangular spur-like 

branch being pressed, during the revolving movement, against the 

projecting end of the shoot, would infallibly have seized it in a 

highly injurious manner. But the main tendril, after revolving 

for a time in a vertical position, spontaneously bends downwards; 

and this, of course, raises the rectangular branch, which itself 

also curves upwards; so that by these combined movements the 

spur-like branch rises above the projecting end of the shoot, and 

can now move freely without touching it; then, and not until then, 

it first becomes sensitive. 

The tips of both branches, when they come into contact with a 

stick, grasp it like any ordinary tendril. In a few days after¬ 

wards the inferior surface swells and becomes developed into a 

cellular layer, which adapts itself closely to the wood, and firmly 

adheres to it. This layer is analogous to the adhesive disks 

formed by the tips of the tendrils in some species of Bignonia, 

but in the Hanburya the layer is developed along the terminal 

portion of the tendril, sometimes for a length of If inch, but not at 

the extreme tip. The layer is white, whilst the tendril is green, 

and near the tip it could sometimes be seen to be thicker than the 

tendril itself; it generally spreads a little beyond the sides of the 

tendril, and its edge is fringed with free elongated cells, which 

have enlarged globular or retort-shaped heads. This cellular 

layer apparently secretes some resinous cement; for its adhesion 

to the wood was not lessened by immersion for 24 h. in alcohol or 

water, but was quite loosened by the action during the same period 

of ether and turpentine. After the tendril has once firmly coiled 

itself round a stick, it is difficult to imagine of what use the for¬ 

mation of the adhesive cellular layer can be. Owing to the spiral 

contraction, which ensues after a time, whether or not the tendril 

has clasped any object, it was never able to remain, excepting in 

one instance, in contact with a thick post or a nearly flat surface; 

if it could have become attached to such objects by means of the 

adhesive cellular layer, this layer would evidently have been of 

service to the plant. I hear from Dr. Hooker that several other 

Cucurbitaceous plants have adherent tendrils. 

Of other Cucurbitace®, I observed in Bryonia dioica, Cucurbits 

ovifera, and Cucumis saliva, that the tendrils were sensitive and 
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revolved; in the latter plant, Dutrochet* saw the movement of 

the tendril reversed; but whether the internodes as Avell as the 

tendrils revolve in these several species I did not observe. In 

Anguria Warscevnczii, however, the internodes, though thick and 

stiff, do revolve; in this plant the lower surface of the tendril, 

some time after clasping a stick, produces a coarsely cellular layer 

or cushion, fitting the wood, like that formed by the tendril of the 

Hanhurga-, but it was not in the least adhesive. In Zanonia 

Indica, which belongs to a different tribe of the family, both the 

forked tendrils and the internodes revolved, in periods between 

2 h. 8m. and 3 h. 35 m., moving against the sun. 

ViTACEiE.—In this family and in the two following, namely, 

the Sapindacese and Passifloraceae, the tendrils are modified flower- 

peduncles ; so that they are axial in their nature. In this respect 

they differ from those of all the first described families, but 

perhaps not from those of the Cucurbitacese. The homological 

nature, however, of a tendril'seems to make no difference in its 

action. 

Vitis vinifera.—The tendril is thick and of great size; one from 

Fig. 9. 

Tendril of the Vine. 
A. Peduncle of tendriL C. Shorter branch. 
B. Longer branch, with a scale at its base. D. Petiole of opposite leaf. 

a vine not growing vigorously out of doors, measured 16 inches 

in length. It consists of a peduncle (A), bearing two branches 

* Comptes Bendus, tom. xvii. p. 1005. 
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which diverge equally from it. One of the branches (B) has 

a scale at its base, and is always, as far as I have seen, longer 

than the other, and very often bifurcates. The several branches 

when rubbed become curved, and subsequently straighten them¬ 

selves. After a tendril has clasped any object by its extremity, 

it contracts spirally; but this does not occur (Palm, S. 56) when 

no object has been seized. The tendrils move spontaneously from 

side to side; and on a very hot day one made two elliptical revo¬ 

lutions at an average rate of 2 h. 15 m. During these movements 

a coloured line, painted along the convex surface, became first 

lateral and then concave. The separate branches have inde¬ 

pendent movements; after a tendril has spontaneously revolved 

for a time, it bends from the light towards the dark: I do not 

give this latter statement on my own authority, but on that of 

Mohl and Dutrochet; Mohl (S. 77) says that in a vine planted 

against a wall the tendrils point towards it, and in a vineyard 

generally more or less to the north. 

The young internodes spontaneously revolve; but in hardly any 

other plant have I seen so slight a movement. A shoot faced a 

window, and I traced its course on the glass during two perfectly 

calm and hot days; during ten hours on one day it described a 

spire, representing two and a half ellipses. I likewise placed a 

bell-glass over a young muscat grape in a hothouse, and it made 

three or four extremely minute oval revolutions each day: the 

shoot moved less than half an inch from side to side ; and had it 

not made at least three revolutions during the same day when the 

sky was uniformly overcast, I should have attributed the motion 

to the varying action of the light. The extremity of the shoot is 

more or less bent downwards; but the extremity never reverses 

its curvature, as so generally occurs with twining plants. 

Various authors (Palm, S. 55; Mohl, S. 45; Lindley, &c.) 

believe that the tendrils of the vine are modified flower-peduncles. 

I here give a drawing (fig. 10) of the ordinary state of a flower- 

peduncle in bud: it consists of the “common peduncle” (A); 

the “flower-tendril” (B), which is represented as having caught 

a twig; and of the “ sub-peduncle ” (C) bearing the flower-buds. 

The whole peduncle moves spontaneously, like a true tendril, but 

in a less degree, and especially when the sub-peduncle (C) does 

not bear many flower-buds. The common peduncle (A) has not 

the power of clasping a support, nor has the corresponding p^ 

in the true tendril. The flower-tendril (B) is always longer than 

the sub-peduncle (C), and has a scale at its base; it sometimes 
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bifurcates, and therefore corresponds in every detail with the 

longer scale-bearing branch (B, fig. 9) of the true tendril. It is, 

however, inclined backwards from the sub-peduncle (C), or stands 

at right angles with it, and is thus adapted to aid in carrying the 

future bunch of grapes. The flower-tendril (B), when rubbed, 

curves and subsequently straightens itself; and it can, as shown 

m the drawing, securely clasp a support. I have seen an object 

as soft as a young vine-leaf caught by one. 

The lower and naked part of the sub-peduncle (C) is likewise 

Fig. 10. 

A. Common Pedimcle. C. Sub-P<Hluncl<*. 
B. Flower-tendril, with a scale at its base. P. Petiole of opposite leaf. 

slightly sensitive to a rub, and I have seen it distinctly bent round 

a stick and even partly round a leaf with which it had come into 

contact. That the sub-peduncle has the same nature as the cor¬ 

responding branch of the ordinary tendril is well shown when it 

bears only a few flowers ; for in this case it becomes less branched, 

increases in length, and gains both in sensitiveness and in the 

power of spontaneous movement. I have twice seen sub-peduncles 

(C), bearing only from thirty to forty flower-buds, which ha^l be- 

I«TXX. PHOT.-BOTAW, TOT,. TX. O 
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come considerably elongated and bad completely wonnd round 

sticks, exactly like true tendrils. Tbe whole length of another sub¬ 

peduncle bearing only eleven flower-buds quickly became curved 

when slightly rubbed; but even this scanty number of flowers 

rendered the stalk less sensitive than the other branch, that is, the 

flower-tendril; for the latter after a lighter rub became curved in 

a greater degree and more quickly than the sub-peduncle with its 

few flowers. I have seen a sub-peduncle thickly covered Avdth 

flower-buds, but with one of the higher lateral branchlets bearing 

from some cause only two buds, and this one branchlet had become 

much elongated and had spontaneously caught hold of an ad¬ 

joining twig; in fact, it formed a little tendril. The increase of 

length in the sub-peduncle (C) with the decreasing number of 

its flower-buds is a good instance of the law of compensation. 

Hence it is that the whole ordinary tendril is longer than the whole 

flower-peduncle; thus, on one and the same plant, the longest 

flower-peduncle (measured from the base of the common peduncle 

to the tip of the flower-tendril) was 8^ inches in length, whilst the 

longest tendril was nearly double this length, namely 16 inches. 

The gradation from the ordinary state of the flower-peduncle, 

as represented in the drawing (fig. 10), to that of the true tendril 

(fig. 9) is perfect. We have seen that the sub-peduncle (C), whilst 

still bearing from thirty to forty floAver-buds, may become some- 

Avhat elongated and partially assume all the characters of the 

corresponding branch of the true tendril. From this state we can 

trace every stage till we come to a full-sized common tendril, 

bearing on the branch AA'hich corresponds with the sub-peduncle 

one single flower-bud! Hence there can be no doubt that the 
tendril is a modified flower-peduncle. 

Another kind of gradation Avell deserves notice. The flower- 

tendril (B, fig. 10) sometimes produces a few floAver-buds; I 

found thirteen and tAA'enty-tAA O on tAAO floAver-tendrils on a Aune 

groAviug against my house ; in this state they retain their charac¬ 

teristic qualities ol sensitiA^eness and spontaneous movement, but 

in a somewhat lessened degree. On Aunes in hothouses, so many 

floA\ers are occasionally produced by the flower-tendrils that a 

double bunch of grapes is the result; and this is technically called 

by gardeners a “cluster.” In this state the whole bunch of 

floAA ers presents scarcely any resemblance to a tendril; and, 

judging from the facts already giA'en, it Avould probably possess 

little power ot clasping a support, or of spontaneous moA’ement. 

Such floAver-peduncles closely resemble in structure those borne 
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by the next genus, Cissus. This genus, as we shall immediately 

see, produces well-developed tendrils and ordinary bunches of 

flowers; but there is no gradation between the two states. If 

the genus Vifis were unknown, the boldest believer in the modi¬ 

fication of species would never, I suppose, have surmised that 

the same individual plant, at the same period of growth, would 

have yielded every possible gradation between ordinary flower- 
stalks for the support of the flowers and fruit, and tendrils used 

exclusively for climbing. But the vine clearly gives us this case; 

and it seems to me as striking and curious an instance of tran¬ 
sition as can well be conceived. 

Cissus discolor.—The young shoots show no more movement than 

can be accounted for by daily variations in the action of the light. 

The tendrils, however, revolve with much regularity, following 

the sun, and, in the plants observed by me, swept circles of about 

o inches in diameter. Five circles were completed in the following 

times :—t h. 45 m., 4 h. 50 m., 4 h. 45 m., 4 h. 30 m., and 5 h. The 

same tendril continues revolving during three or four days. The 

tendrils are from to 5 inches in length; they are formed of a 
long foot-stalk, bearing two short branches, which in old plants 

again bifurcate. The two branches are not of quite equal length; 

and, as with the vine, the longer one has a scale at its base. The 

tendril stands vertically upwards; the extremity of the shoot is 

bent abruptly downwards; and this position is probably of service 

in keeping it out of the way of the revolving tendril. 

The two branches whilst young are highly sensitive; for I found 

a touch with a pencil so gentle as only just to move the tendril 

which was borne at the end of a long flexible shoot, sufficed to 

cause it to become perceptibly curved in four or five minutes; the 
tendril became straight again in rather above one hour. A loop 
of soft thread weighing one-seventh of a grain was thrice tried, 

and caused the tendrils to become curved in 30 or 40 m.: half 

this weight produced no efiect. The long foot-stalk is much 

less sensitive, for slight rubbing produced no effect; but pro¬ 

longed contact with a stick caused it to bend. The two terminal 

branches are sensitive on all sides; if a number of tendrils be just 

touched on different sides, two branches of the one on their inner 

Sides, two on their outer sides, or both branches on the same side, 
in about a quarter of an hour they present a curiously different 

appearance. If a branch be touched at the same time with equal 
force on opposite sides, both sides are equally stimulated and 

there is no movement. At the beginning of my work, and before 
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examining this plant, I had observed only those tendrils which 

are sensitive on one side, and these when lightly pressed between 

the finger and thumb become curved; hut on thus pinching many 

times the tendrils of this Cissus no curvature ensued, and 1 was at 

first falsely led to infer that they were not at all sensitive to a touch. 

Cissus antarcticus.—The tendrils on a young plant were thick 

and straight, with the tips a little curved; when the concave sur¬ 

face was rubbed with some force they very slowly became curved, 

and subsequently became straight again. Hence they are much 

less sensitive than the tendrils of the last species; but they made 

two revolutions, following the sun, rather more rapidly, viz. in 

3 h. 30 m. and 4 h. The internodes do not revolve. 

Ampelopsis Jiederacea, or Virginian Creeper.—In this plant 

also the internodes do not move more than apparently can be 

accounted for by the varying action of the light. The tendrils are 

from 4 to 5 inches in length; the main stem sends off several 

lateral branches, which have their tips curved, as may be seen in 

fig. 11, A. They exhibit no true spontaneous revolving move¬ 

ment, but turn, as was long ago observed by Andrew Knight*, 

from the light to the dark. I have seen several tendrils move 

through an angle of 180° to the dark side of a case in less than 

24 hours; but the movement is sometimes very much slower. 

The several lateral branches often move independently of each 

other, and sometimes irregularly, without any apparent cause. 

These tendrils are less sensitive to a touch than any others ob¬ 

served by me: by gentle but repeated rubbings with a twig, the 

lateral branches, but not the main stem, became in the course of 

three or four hours slightly curved; but they seemed to have 

hardly any power of again straightening themselves. The tendrils 

of a plant w^hich crawled over a large box-tree clasped several of 

the branches. But I have repeatedly seen the tendrils come into 

contact with sticks, and then withdraw from them. When they 

meet with a flat surface of wood, or a wall (and this is evidently 

what they are adapted for), they turn all their branches towards it, 

and, spreading them widely apart, bring their hooked tips laterally 

into contact with it. In efiecting this, the several branches, after 

touching the surface, often rise up, place themselves in a new 

position, and again come down into contact with it. 

In the course of about two days after a tendril has arranged its 

branches so as to press on any surface, the curved tips swell, 

become bright red, and form on their under-sides the well-known 

* Tran.x. Phil. Soc. 1812, p. 314. 
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little disks or cushions, which adhere firmly to the surface. In 

one case these tips became sliglitly swollen in 38 h. after coming 

into contact with a brick; in another case they were considerably 

swollen in 48 h., and in an additional 24 h. they were firmly at¬ 

tached to a smooth board; and lastly, the tips of a younger ten¬ 

dril not only swelled but became attached to a stuccoed wall in 

42 h. These adhesive disks resemble, except in colour and in 

being larger, those of Bignonia capreolata. When they were de¬ 

veloped in contact with a ball of tow, fibres were separately enve¬ 

loped, but not in so effective a manner as with B. capreolata. 

Disks are never developed, as far as I have seen, without the 

stimulus of at least tempoi’ary contact with some object. They 

are generally first formed on one side of the curved tip, the whole 

of which often becomes so much changed, that a line of green unal¬ 

tered tissue can be traced only along the concave surface. When, 

however, a tendril has clasped a cylindrical stick, an irregular 

rim or disk is formed along the inner surface at some little distance 

from the curved tip; this was also observed (S. 71) by Mohl, 

The disks consist of enlarged cells, with smooth projecting hemi- 

spherical surfaces, coloured red, and at first gorged with fluid (see 

section given by Mohl, S. 70), but they ultimately become woody. 

As the disks can almost immediately adhere firmly to such, 

smooth surfaces as planed and painted wood, or to the polished 

leaf of the ivy, this alone would render it probable that some 

cement is secreted, as has been asserted to be the case (quoted by 

Mohl, S. 71) by Malpighi. I removed a number of disks formed 

during the previous year from a stuccoed wall, and placed them iu 

warm water, diluted acetic acid and alcohol during many hours; 

but the attached grains of silex were not loosened: immersion iu 

sulphuric ether for 24 h. much loosened them ; but warmed essen¬ 

tial oils (I tried oil of thyme and peppermint) in the course of a 

few hours completely released every atom of stone. This seems 

to prove that some resinous cement is secreted; the quantity 

secreted, however, must be small; for when a plant ascended a 

thinly whitewashed wall, the disks adhered firmly to the wliite- 

wash; but as the cement never penetrated the thin layer, they 

were easily withdrawn, together with little scales of the white¬ 

wash. It must not be supposed that the attachment is by any 

means exclusively effected by the cement; for the cellular out¬ 

growth completely envelopes every minute and irregidar projec¬ 

tion, and insinuates itself into every crevice. 

A tendril which has not become attached to any body, does not 



86 MR. DARWIK OX CLIMBING PLANTS. 

contract spirally; and in course of a week or two shrinks into 

the finest thread, withers and drops off. An attached tendril, on 

the other hand, contracts spirally, and thus becomes highly elastic; 

so that when the main foot-stalk is pulled, the strain is equally 

distributed to all the attached disks. For a few days after the 

Fig. 11. 

Ampelopsis Tiederacea 

A. Tendril, with the young leaf. 

B. Tendril, several weeks after its attachment to a wall, with the branches 
thickened and spirally contracted, and with the extremities developed into 
disks. The unattached branches have withered and dropped off. 

attachment of the disks, the tendril remains weak and brittle> 

but it rapidly increases in thickness and acquires great strength: 

during the following winter it ceases to live, but remains firmly 

attached to the stem and to the surface of attachment. In the 
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accompanying diagram we may compare the differences of a tendril 

(B) some weeks after attacliment to a wall, with one (A) from the 

same plant, fully grown but unattached. That the change in the 

nature of the tissues of the tendril, as well as the act of spiral con¬ 

traction, is consequent on the formation of the disks, is well shown 

lateral branches which have not become attached; for these 

in a week or two wither and drop off, in the same manner as does 

a whole tendril when unattached. The gain in strengtli and dura¬ 

bility in a tendril after its attachment is something wonderful. 

There are tendrils now adhering to my house which are still strong 

and have been exposed to the weather in a dead state for fourteen 

or fifteen years. One single lateral branchlet of a tendril, esti¬ 

mated to be at least ten years old, was still elastic and supported 

a weight of exactly two pounds. This tendril had five disk-bearing 

branches of equal thickness and of apparently equal strength; so 

that this one tendril, after having been exposed during ten years 

to the weather, would have resisted a strain of ten pounds ! 

Sapixl)ace/E.—Cardiospermum halicacahiim.—In this family, as 

in the last, the tendrils are modified flower-peduncles. In our 

present plant there are no organs exclusively used for climbing 

like ordinary tendrils; but the two lateral branches of the 

main flower-peduncle have been converted into a pair of ten¬ 

drils, corresponding with the single “flower-tendril” of the 

common vine. The main peduncle is thin, stiff, and from 3 

to 4^ inches in length. Near the summit, above two little 

bracts, it divides into three branches. The middle one divides 

and redivides, and bears the flowers; ul¬ 

timately it grows half as long again as 

the two other modified branches. These 

latter are the tendrils'; they are at first 

thicker and longer than the middle branch, 

but never become more than an inch in 

length. They taper to a point and are flat¬ 

tened, with the lower'clasping surface desti¬ 

tute of hairs. At first they project straight 

up ; but soon diverging, they spontaneously 

curl downwards so as to become symmetri- 

Fig. 12. 

C. halicacabum. 

cally and elegantly hooked, as represented 

in the diagram. They are now, whilst the 

flower-buds are still small, ready for action. 

Upper part of the 
flower-{x‘tluiicle with its 
two tendrils. 

The two or three upper young internodes steadily revolve; 

those on one plant made two circles, against the course of the sun, 
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in 3 h. 12 m.; in a second plant the same course was followed, and 

the two were completed in 3 h. 41 m.; in a third plant the inter¬ 

nodes followed the sun, and made two circles in 3 h. 47 m. The 

average rate of these six revolutions was 1 h. 46 m. The stem 

shows no tendency to twine spirally round a support; hut the 

allied tendril-bearing genus Paullinia is said (Mohl, S. 4) to be a 

twiner. By the revolving movement, the flower-peduncles, which 

stand up above the end of the shoot, are carried round and round; 

but when the intemodes were securely tied, the long and thin 

peduncles themselves were seen to be in continued and sometimes 

rapid movement from side to side. They swept a wide space, but 

only occasionally moved in a moderately regular elliptical course. 

By these combined movements one of the two short hooked ten¬ 

drils, sooner or later, catches hold of some twig or branch, and 

then it curls round and securely grasps it. These tendrils are, 

however, but slightly sensitive; for by rubbing their under sur¬ 

faces only a slight movement was slowly produced. I hooked a 

tendril on to a twig; and in 1 h. 45 m. it had curved considerably 

inwards ; in 2 h. 30 m. it formed a ring ; and in from 5 to 6 hours 

from being first hooked, it closely grasped the stick. A second 

tendril acted at nearly the same rate; but I observed one that 

took 24 hours before it curled twice round a thin twig. Tendrils 

which have caught nothing spontaneously curl, after the interval 

of several days, closely up into a helix. Those which have curled 

round some object soon become a little thicker and tougher. The 

long and thin main peduncle, though spontaneously moving, is 

not sensitive and never clasps a support. It never contracts 

spirally. Such contraction would apparently have been of service 

to the plant in climbing; nevertheless it climbs pretty well with¬ 

out this aid. The seed-capsules, though light, are of enormous 

size (hence its Euglish name of Balloon-vine), and as two or three 

are carried on the same peduncle, the tendrils arising close to 

them may possibly be of service in preventing these balloons from 

being dashed to pieces by the wind. In the hothouse they served 

simply for climbing. 

The position of the tendrils alone suffices to show their homo- 

logical nature; but in two instances one of the tendrils produced 

at its tip a flower ; this, however, did not prevent the tendril act¬ 

ing properly and curling round a twig. In a third case the two 

lateral branches which ought to have existed as tendrils, both 

produced flowers like the central branch, and had quite lost then* 

tendril-structure. 
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I have only seen, but was not enabled carefully to observe, one 

other climbing Sapindaceous plant, namely JPaullinia. It was not in 

flower, yet thus it bore fine long forked tendrils, diftering from 

Cardiospermum. So that, in its tendrils, Paullinia apparently bears 

the same relation to Cardiospermum that Cissus does to Vitis. 

PASsiFLOBACEiE.—After reading the discussion and facts given 

by Mold (S. 47) on the nature of the tendrils in tbis family, no 

one can doubt that they are modified flower-peduncles. The ten¬ 

drils and true flower-peduncles rise close side by side ; and my 

son, Mr. W. E. Darwin, made sketches for me of their earliest 

state of development in the hybrid P.Jloribunda. The two organs 

at first appear as a single papilla which gradually divides; so that 

I presume the tendril is a modified branch of a single flower- 

peduncle. My son found one very young tendril surmounted by 

traces of floral organs, exactly like those on the summit of the 

true flower-peduncle at the same early age. 

Passijlora gracilis.—This well-named, elegant, annual species 

differs from the other members of the group, observed by me, in 

the young internodes having the power of revolving. It exceeds 

all other climbing plants in the rapidity of its movements, and all 

tendril-bearers in the sensitiveness of its tendrils. Tlie internode 

which carries the upper active tendril and which likewise carries 

one or two young immature internodes, made three revolutions, 

following the sun, at an average rate of 1 h. 4 m.; it then made, 

the day becoming very hot, three other revolutions at an average 

rate of between 57 and 58 m.; so that the average rate of all six 

revolutions was 1 h. 1 m. The apex of the tendril described 

ellipses, sometimes narrow and long, sometimes broad and long, 

with their longer axes inclined in slightly different directions. 

The plant can ascend a thin upright stick by the aid of its ten¬ 

drils ; but the stem is too stiff for it to twine spirally round a 

stick, even when not interfered with by the tendrils, which had 

been successively pinched off at an early age. 

When the stem was secured, the tendrils were seen to re¬ 

volve in nearly the same manner and at the same rate as the 

iutemodes. The tendrils are very thin, delicate, and straight, 

with the exception of the tips, which are a little curved; they are 

from 7 to 9 inches in length. A half-grown tendril was not sen¬ 

sitive ; but when nearly full-grown they are extremely sensitive. 

A single delicate touch on the concave surface of the tip soon 

caused it to curve, and in two minutes it formed an open helix. 

A loop of soft thread weighing ^nd of a grain (equal to only two 
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millegrammes) placed most gently on the tip, thrice plainly caused 

it to curve; as twice did a bent bit of thin platina wire weighing 

^Lyth of a grain ; but this latter weight, when left suspended, did 

not suffice to cause permanent curvature. These trials were made 

under a bell-glass, so that the loops of thread and wire were not 

agitated by the wind. The movement after a touch is very rapid: 

I took hold of the lower part of several tendrils and then touched 

with a thin tAvig their concave tips, and Avatched them carefully 

through a lens; the tips plainly began to bend in the folloAving 

times—31, 25, 32, 31, 28, 39, 31, and 30 seconds; so that the 

movement Avas generally perceptible in half a minute after the 

touch, but once plainly in 25 seconds. One of the tendrils Avhich 

thus became bent in 31 seconds had been touched tAvo hours pre¬ 

viously and had coiled into a helix; thus in this interval it had 

straightened itself and had perfectly recovered its sensibility. 

I repeated the experiment made on the Echinocystis, and placed 

several plants of this Passijlora so close together that the tendrils 

Avere repeatedly dragged over each other; but no curvature ensued. 

I likeAvise repeatedly flirted small drops of Avater from a brush on 

many tendrils, and syringed others so violently that the whole 

tendril was dashed about, but they never became curved. The 

impact from the drops of water on my hand was felt far more 

plainly than that from the loops of thread (w^eighing ^nd of a 

grain) when allowed to fall on it; and these loops, vv^hich caused 

the tendrils to become curved, had been placed most gently on 

them. Hence it is clear, either that the tendrils are habituated to 

the touch of other tendrils and to that of drops of rain, or that 

they are sensitive only to prolonged though excessively slight 

pressure. To show the difference in the kind of sensitiveness in 

different plants and likewise to show the force of the syringe used, 

I may add that the lightest jet from it instantly caused the leaves 

of a Mimosa to close; whereas the loop of thread weighing -g^nd 

of a grain, when rolled into a ball and gently placed on the glands 

at the bases of the leaflets of the Mimosa, caused no action. Had 

I space, I could advance much more striking cases in plants both 

belonging to the same family, of one being excessively sensitive to 

the lightest pressure if prolonged, but not to a brief impact; and 

of another plant equally sensitive to impact, but not to slight 

though prolonged pressure. 

Passijlora 'punctata.—The internodes do not move; but the 

tendrils regularly revolve. One that was about half-grown and 

very sensitive made three revolutions, opposed to the course of 
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the sun, in 3 h. 5 m., 2 h. 40 m., and 2 h. 50 m.; perhaps it 

might have travelled more quickly when nearly full-grown. Tlie 

plant was placed in front of a window, and I ascertained that, 

as with twining stems so with these tendrils, the light accelerated 

the movement in one direction and retarded it in the other j 

the semicircle towards the light being performed in one instance 

in 15 m., and in a second instance in 20 m. less time than that 

required by the semicircle towards the dark end of the room. 

Considering the extreme tenuity of these tendrils, the action of 

the light on them is remarkable. The tendrils are long, and, as 

just stated, very thin, with the tip slightly curved or hooked. 

The concave side is extremely sensitive to a touch—even a single 

touch causing it to curl inwards; it subsequently straightens 

itself, and is again ready to act. A loop of soft thread weighing 

-f^th of a grain caused the extreme tip to bend; at another time I 

tried to hang the same little loop on an inclined tendril, but three 

times it slid oft‘; yet this extraordinarily slight degree of fric¬ 

tion sufficed to make the tip curl. The tendril, thougli so sensi¬ 

tive, does not move very quickly after a touch, no conspicuous 

change being observable until 5 or 10 m. had elapsed. The con¬ 

vex side of the tip is not sensitive to a touch or to a suspended 

loop of thread. In one instance I observed a tendril revolving 

with the convex side of the tip forwards, and on coming into con¬ 

tact with a stick it merely scraped uj) and past the obstacle and 

was not able to clasp it; whereas tendrils revolving with the 

concave side of their tips forward promptly seize any object in 

their path. 

Passijiora quadrangularis.—This is a very distinct species. 

The tendrils are thick, long, and stiff; they are sensitive to a 

touch only towards tHe extremity and on the concave surface. 

When a stick was so placed that the middle of the tendril came 

into contact with it, no curvature ensued. In the hothouse a 

tendril made two revolutions each in 2 h. 22 m.; in my cooler 

study one was completed in 3 h., and a second in 4 h. The inter¬ 

nodes do not revolve; nor do those of the hybrid P.fioribunda. 

Tacsonia manicata.—Here again the internodes do not revolve. 

The tendrils are moderately thin and long; one made a narrow 

ellipse in 5 h. 20 m., and the next day a broad ellipse in 5 h. 7 m. 

The extremity being lightly rubbed on the concave surface, be¬ 

came just perceptibly curved in 7 m., clearly curved in 10 m., and 

hooked in 20 m. 

We have seen that the tendrils in the last three families, namely 
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the Vitaceae, Sapindacese, and Passifloracese, are modified flower- 

peduncles. This is likewise the case, according to De Candolle (as 

quoted by Mohl), with the tendrils of Brunnichia, one of the 

Polygonaceae. In two or three species of Modecca, one of the 

Papayaceae, the tendrils, as I hear from Prof. Oliver, occasionally 

bear flowers and fruit; so that at least they are axial in their nature. 

Spiral contraction of Tendrils.—This movement, which shortens 

the tendrils and renders them elastic, commences in half a day or 

in a day or two after their extremities liave caught some object. 

There is no such movement in any leaf-climber, with the exception 

of an occasional trace of it in the petioles of Tropceolum tricolorum. 

On the other hand, it occurs ■with all tendrils after they have seized 

some object, with the few following exceptions,—namely Corydalis 

claviculata, but then this plant miglit still be called a leaf-climber; 

Bignonia unguis and its close allies, and the Cardiospermuni; though 

these tendrils are so short that the contraction coidd hardly take 

place, and wmuld be quite superfluous; and Stnilax aspera, the 

tendrils of which, though rather short, offer a more marked excep¬ 

tion. In the Dicentra, whilst young, the tendrils are short and do 

not contract spirally, but only become slightly flexuous ; the longer 

tendrils, however, borne by older plants contract spirally. I have 

seen no other exceptions to the rule that all tendrils, after clasp¬ 

ing by their extremities a support, contract spirally. When, how¬ 

ever, the tendril of any plant of which the stem happens to be 

immoveably fixed, catches some fixed object,, it does not contract, 

simply because it cannot; this, however, rarely occurs. In the 

common Pea only the lateral branches, and not the central stem 

of the tendril, contract; and with most plants, such as the 

Vine, Passiflora, Bryony, the basal portion never contracts into a 

spire. 

1 have said that in Corgdalis claviculata the end of the leaf or 

the tendril (for this part inay be indifferently thus designated) does 

not contract into a spire. The branchlets, however, of the ten¬ 

dril, after they have wound round thin twigs, become deeply 

sinuous or zigzag; and this may be the first indication of the 

process of spiral contraction. Moreover the whole end of the 

petiole or tendril, if it seizes nothing, ultimately bends abruptly 

downwards and inwards, showing that its inferior surface con¬ 

tracts ; and this may be confidently iDoked at as the first indica¬ 

tion of the power of spiral contraction. For with all true ten¬ 

drils when they contract spirally, it is the lower surface, as Mobl 

(S. 52) has remarked, which contracts. If the inferior surface of 
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the extremity of a free tendril were to contract quite regularly, 

it would roll itself up into a flat helix, as occurs with the Cardio- 

spermum; but if it were to contract in the least on one side, or 

if the basal portion were first to contract (as does occur), the 

long free extremity could not be rolled up within the basal part, 

or it the tip were held during the contraction, as when a tendril 

has caught some object,—in all these cases the inevitable result 

would be the formation not of a helix, but of a spire, such as 

free and caught tendrils form in the act of contraction. 

Tendrils of many kinds of plants, if they catch nothing, con¬ 

tract after an interval of several days or weeks into a close spire ; 

but in these cases the movement takes place after the tendril 

has lost its revolving power and has partly or wholly lost its sen¬ 

sibility, and hangs downwards; this, as we shall presently see, 

is a quite useless movement. The spiral contraction of unat¬ 

tached tendrils is a much slower process than that of attached 

tendrils: young tendrils which have caught a support and are 

spirally contracted may be constantly seen on the same stem with 

much older tendrils, unattached and uncontracted. In the JE'cAt- 

nocystis I have seen a tendril with the two laterqj branches 

clasped to twigs and contracted into beautiful spires, whilst the 

main branch which had caught nothing remained for many days 

afterwards uncontracted. In this plant I once observed a main 

branch after it had caught a stick become spirally flexuous in 7 h., 

and spirally contracted in 18 h. Generally the tendrils of the 

EcJiinocystis begin to contract in from 12 h. to 21 h. after catching 

something; whilst its unattached tendrils do not begin to con¬ 

tract until two or three or even more days have elapsed after the 

revolving movement has ceased. I will give one other case: a 

full-grown tendril of Passijlora quadrangular is which had caught 

a stick began in 8 h. to contract, and in 24 h. several spires were 

formed; a younger tendril, only two-thirds grown, showed the first 

trace of contraction in two days after clasping a stick, and in two 

additional days had formed several spires; hence, apparently, the 

contraction does not begin in a tendril until it is grown to nearly 

its full length. Another young tendril of about the same age 

and length as the last did not catch any object; it acquired its 

full length in four days ; in six additional days it first became 

flexuous, and in two more days had formed one complete spire. 

This first spire was formed towards the basal end of the tendril, 

and the contraction steadily but slowly progressed towards the 

apex ; but the whole was not closely wound up until 21 days had 
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elapsed from the first observation, that is until 17 days after the 

tendril was fully grown. 

The best proof of the intimate connexion between the spiral 

contraction of a tendril and the previous act of clasping a support, 

is afforded by those tendrils which, when caught, invariably 

contract into a spire, whilst as long as they remain unattached 

they continue straight, though dependent, and thus wither and 

drop ofi*. The tendrils of Bignonia, which are modified leaves, 

thus behave, as do the tendrils of the three genera of Vitacese, 

and these are modified flower-peduncles. The tendrils, however, ot 

EccremocarptifS, which is allied to Bignonia, contract spirally even 

when they have caught nothing. The uncaught tendrils of the 

Cardiospermum, and to a certain extent those of the Mutism, roll 

themselves up not into a spire, but into a helix. 

The spiral contraction which ensues after a tendril has caught 

a support is of high service to all tendril-bearing plants; hence 

its almost universal occurrence with plants of widely different 

orders. When a shoot is inclined and its tendril has caught an 

object above, the spiral contraction drags up the shoot. When 

the shoot is upright, the growth of the internodes, subsequently 

to the tendrils having seized some object above, would slacken the 

stem were it not for the spiral contraction, which draws up the 

internodes as they increase in length. Thus there is no waste of 

growth, and the stretched stem ascends by the shortest course. 

We have seen in the Cobcea, when a terminal branchlet of the 

tendril has caught a stick, how well the spiral contraction of its 

branches successively brings them one after the other into contact 

with the stick, until the whole tendril has grasped it in an inex¬ 

tricable knot. When a tendril has caught a yielding object, this 

is sometimes enveloped and still further secured by the spiral 

folds, as I have seen with Bassiflora quadrangularis ; but this action 

is of little importance. 

A far more important service rendered by the spiral contraction 

is that the tendrils are thus made highly elastic. As was pre¬ 

viously remarked under Ampelopsis, the strain is thus equally 

distributed to the several attached branches of a branched tendril; 

and this must render the whole tendril far stronger, as branch 

after branch cannot separately break. It is this elasticity which 

saves both branched and simple tendrils from being torn away 

during stormy weather. I have more than once gone on purpose 

during a gale to watch a Bryony growing in an exposed hedge, 

with its tendrils attached to the surrounding bushes ; and as the 
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thick or thin branches were tossed to and fro by the wind, the 

attached tendrils, had they not been excessively elastic, would 

instantly have been torn olf and tlie plant thrown prostrate. But 

as it was, the Bryony safely rode out the gale, like a ship with 

two anchors down, and with a long range of cable ahead to serve 
as a spring as she surges to the storm. 

With respect to the exciting cause of the spiral contraction, 

little can be said. After reading Prof, Oliver’s interesting paper * 

on the hygroscopic contraction of legumes, I allowed a number of 

different kinds of tendrils to dry slowly, but no spiral contraction 

ensued; nor did this occur with the tendrils of the Bryony when 

placed in water, diluted alcohol, and syrup of sugar. We know 

that the act of clasping a support leads to a change in the 

nature of their tissues; and we call this a vital action, and so 

we must call the spiral contraction. The contraction is not 

related to the spontaneous revolving power, for it occurs in ten¬ 

drils, such as those of Lathyrus grandijlorus and Ampelopsis 

Tiederacea, which do not revolve. It is not necessarily related 
to the curling of the tips roiiud a support, as we see in tlie 
case of the Ampelopsis and Bignonia capreolata, in which the 

development of the adherent disks suffices to induce the con¬ 
traction. Yet it certainly seems to stand in some close relation 

to the curling or clasping movement due to contact with a 
support; for not only does it soon follow this act, but the spiral 

contraction generally begins close to the curled extremity, and 

travels down towards the base, as if the whole tendril triedto imitate 
the movement of its extremity. If, however, a tendril be very 

slack, the whole length seems to become almost simultaneously 
at first flexuous and then spiral. The spiral contraction of a 
tendril when unattached cannot serve any of the useful ends 

just described ; it does not occur with many kinds of tendrils 

which contract when attached; and when it does occur, it super¬ 

venes, as we have seen, only after a considerable interval of time. 

It may almost be likened to certain instinctive or habitual move¬ 

ments performed by animals under circumstances rendering them 

manifestly useless. 
When an uncaught tendril contracts spirally, the spire always 

runs in the same direction from tip to base. A tendril, on the 

other hand, which has caught a support by its extremity, inva¬ 

riably becomes twisted in one part in one direction, and in another 

part in the opposite direction; the oppositely turned spires being 

* Trans. Linn. Soc. vol. xnv. ISG-t, p. 415. 
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separated by short straight portions. This curious and symmetrical 

structure has been noticed by several botanists, but has not been 

Fig. 13. 

A caught tendril of Sryonia dioica, spirally contracted in reversed directions. 

explained*. It occurs without exce])tion with all tendrils which 

after catching any object contract spirally, but is of course most 

conspicuous in the longer tendrils ; it never occurs with uncaught 

tendrils ; and when this appears to have happened, it will be found 

that the tendril had originally seized some object and had after¬ 

wards been tom free. Commonly all the spires at one end of a 

caught tendril run in one direction, and all those at the other end 

in the opposite direction, with a single short straight portion m 

the middle.; but I have seen a tendril with the spires alternately 

turning five times in opposite directions, with straight portions 

between them ; and M. Leon has seen seven or eight such alter¬ 

nations. Whether the spires turn several times in opposite di¬ 

rections, or only once, there are as many turns in the one direction 

as in the other. For instance, I gathered ten long and short 

caught tendrils of the Bryony, the longest with 33, and the 

shortest with only 8 spiral turns ; and the number of turns in one 

direction was in every case the same (within one) as in the oppo¬ 

site direction. 

The explanation of this curious little fact is not difficult; I 

not attempt any geometrical reasoning, but will give only prac¬ 

tical illustrations. In doing this, I shall first have to allude to a 

point which was almost passed over when treating of Twining- 

plants. If we hold in our left hand a bundle of parallel stringS) 

we can with our right hand turn these round and round, and 

imitate the revolving movement of a twining plant, and the strings 

do not become twisted. But if we now at the same time hold a 

stick in our left hand, in such a position that the strings become 

* See M. Isid. Lwn in Bull. Soc. Bot. de France, tom. v. 1858, p. 680. 
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spirally turned round it, they will inevitably become twisted. 

Hence a straight coloured line, painted along the internodes of a 

twining plant before it has wound round a support, becomes 

twisted or spiral after it has so wound round. I painted a red 

line on the straight internodes of a Humalus, Jitlihania, Ceropegia, 

Convolvulus, and Phaseolus, and saw it become twisted as the 

plant wound round a stick. It is possible that the stems of some 

plants by spontaneously turning on their own axes, at the proper 

rate and in the proper direction, might avoid becoming twisted; 

but I have seen no such case. 

In the above illustration, the parallel strings were wound round 

a stick; but this is bji no means necessary, for if wound into a 

hollow coil (as can he done with a narrow slip of elastic paper) 

there is the same inevitable twisting of the axis. Hence when a 

tendril, which is free at its end, coils itself into a spire, it must 

tJither become twisted along its whole length (and this is a case 

which I have never seen), or the free extremity must turn round 

as many times as there are spires formed. It was hardly neces¬ 

sary to observe this fact; but I did so by affixing little paper 

vanes to the extreme points of the tendrils of the Echinocystis and 

Passiflora quadrangular is ; and as the tendril contracted itself into 

successive spires, the vane slowly revolved. 

We can now understand the meaning of the spires being in¬ 

variably turned in opposite directions in those tendrils which, 

having caught some object, are thus fixed at both ends. Let us 

suppose a caught tendril to make thirty spiral turns in one direc¬ 

tion ; the inevitable result will be that it will become thirty times 

twisted on its own axis. This twisting not only would require 

oonsiderable force, but, as I know by trial, would burst the ten¬ 

dril before the thirty turns were completed. Such a case never 

really occurs ; for, as already stated, when a tendril has caught a 

support and has spirally contracted, there are always as many 

turns in one direction as in the other ; so that the twisting of the 

3'X18 in the one direction is exactly compensated by that in the 

other. We can further see how the tendency is given to make coils 

in an opposite direction to those, whether turned to the right or to 

the left, which are first made. Take a piece of string, and let it 

hang down with the lower end fixed to the floor; then wind the 

upper end (holding the string quite loosely) spirally round a per¬ 

pendicular pencil, and this will twist the lower part of the string ; 

^fter it has been sufficiently twisted, it will be seen to curve itself 

info an open spire, with the curves running in an opposite direc- 

I'UfN. PEOC.—BOTANY, YOL. IX. H 
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tion to those round the pencil, and consequently with a straight 

piece of string between the opposite spires. In short, we have 

given to the string the regular spiral arrangement of a tendril 

caught at both ends. The spiral contraction generally begins at 

the extremity which has clasped a support; and these first-formed 

spires give a twist to the axis of the tendril, which necessarily 

inclines the basal part into an opposite spiral curvature. I can¬ 

not resist giving one other illustration, though superfluous : when 

a haberdasher i\dnds up ribbon for a customer, he does not wind 

it into a single coil; for, if he did, the ribbon would twist itself as 

many times as there were coils; but he winds it into a figure of 

eight on his thumb and little finger, so tjiat he alternately takes 

turns in opposite directions, and thus the ribbon is not twisted. 

So it is with tendrils, with this sole difference, that they take 

several consecutive turns in one direction and then the same 

number in an opposite direction ; but in both cases the self-twist¬ 

ing is equally avoided. 

Summary on the Nature and Action of Tendrils.—In the con¬ 

cluding remarks I shall have to allude to some points which may 

be here passed over. In the majority of tendril-bearing genera 

the young internodes revolve in more or less broad ellipses, like 

those made by twining plants; but the figures described, when 

carefuUy traced, generally form irregular ellipsoidal spires. The 

rate of revolution in different plants varies from one to five hours, 

and consequently in some cases is more rapid than with any 

twining plant, and is never so slow as with those many twiners, 

which take more than five hours for each revolution. The direc¬ 

tion is variable even in the same individual plant. In Tassiflora, 

the internodes of only one of the species have the power of re¬ 

volving. The Vine is the weakest revolver observed by me, appa¬ 

rently exhibiting only a trace of a former power. In the Eccremo- 

carpus the movement is interrupted by many long pauses. Some, 

but very few, tendril-bearing plants can spirally twine up an up¬ 

right stick. Although the twining-power has generally been lost 

by tendril-bearers, either from the stiffness or shortness of the 

internodes, from the size of the leaves, or from other unknown 

causes, the revolving movement well serves to bring the tendrils 

into contact with surrounding objects. 

The tendrils also have the power of revolving in the same manner 

and generally at the same rate with the internodes. The move¬ 

ment begins whilst the tendril is young, but is at first slow. I® 

Bignonia littoralis even the mature tendrils moved much slower 
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than the internodes. In ail cases tlie conditions of life must be 

favourable for the perfect action of the tendrils. Generally both 

internodes and tendrils revolve together; in other cases, as in 

Cissus, Coh(Ba, and most Passiflora?, the tendrils alone revolve; in 

other cases, as with Lathyrus aphaca, the internodes alone move, 

carrying with them the motionless tendrils; and, lastly (and this 

IS the fourth possible case), neither internodes nor tendrils spon¬ 

taneously revolve, as with Lathyrus grandijloriis and the Ampe- 

lopsis. In most Bignonias, in the Eccremocarpiis, Mutisia, and 

the Purnariaceae, the petioles as well as the tendrils, together with 

the internodes, all spontaneously move together. 

The tendrils revolve by the curvature of their whole length, 

excepting the extremity and excepting the base, which parts do 

not move, or move but little. The movement is of the same nature 

as that of the revolving internodes. Hence, if a line be painted 

along that surface which at the time happens to be convex, the 

line becomes first lateral and then concave, and ultimately again 

convex. This experiment can be tried only on the thicker ten¬ 

drils, which are not affected by a thin crust of dried paint. The 

extremities, however, of the tendrils, which so often are slightly 

curved or hooked, never reverse their curvature; and in this 

respect they differ from the extremities of the shoots of twining 

plants, which not only reverse their curvature, or at least become 

periodically straight, but curve in a greater degree than the lower 

portions. But, in fact, the tendril answers to the upper internode 

of the several revolving internodes of a twining plant; and in 

the former part of this paper it was explained how the several 

internodes move together by the whole successively curving to all 

points of the compass. There is, howevei*, in many cases this 

unimportant difference, that the curving tendril is separated from 

the curving internode by a rigid petiole. There is also another 

difference, namely, that the summit of the shoot, which in itself 

has no power of revolving, projects above the point from which 

the tendril arises; but the summit of the shoot is generally 

thrown on one side, so as to be out of the way of the revolutions 

swept by the tendril. In those plants in which the terminal 

shoot is not sufficiently out of the way, the tendril, as we have 

seen with the Echinocystis, as soon as it comes in its revolving 

course to this point, stiffens and straightens itself, and, rising 

up vertically, passes over the obstacle. 

All tendrils are sensitive, but in very various degrees, to con¬ 

tact with any object, and curve towards the touched side. With 

H 2 
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several plants a single touch, so slight as only just to move the 

highly flexible tendril, is enough to induce curvature. Passijloi'a 

gracilis has the most sensitive tendrils which I have seen: a bit 

of platina wire ^th of a grain in weight, gently placed on the 

concave point, caused two tendrils to become hooked, as did (and 

this perhaps is a better proof of sensitiveness) a loop ol soft, thin 

cotton thread weighing -g^j^d of a grain, or about two milli¬ 

grammes. With the tendrils of several other plants, loops weigh- 

ing ^ grain sufficed. The point of the tendril of the Pas- 

sijlora gracilis distinctly began to move in 25 seconds after a 

touch. Asa G-ray saw movement in the tendrils of the Cucurbi- 

taceous genus, Sicyos, in 30 seconds. The tendrils of some other 

plants, when lightly rubbed, move in a few minutes ; in the 

Picentra in half-an-hour; in the Smilax in an hour and a quarter 

or a half; and in the Ampelopsis still more slowly. The curling 

movement consequent on a single touch continues to increase lor 

a considerable time, then ceases ; after a few hours the tendril 

uncurls itself, and is again ready for action. When very light 

weights were suspended on tendrils of several plants and caused 

them to curve, these seemed to become accustomed to so slight a 

stimulus, and straightened themselves, as if the loops had been 

removed. It makes no difference, as far as I have seen, what sort ^ 

of object a tendril touches, with the remarkable exception of drops 

of water in the case of the extremely sensitive tendrils of Passijlora 

gracilis and of the Echinocystis; hence we are led to infer that 

they have become habituated to showers of rain. As I made no 

observations with this view on other tendrils, I cannot say whether 

there are more cases of this adaptation. Moreover adjoining ten¬ 

drils rarely catch each other, as we have seen with the Echinocysl^* 

and Passijlora, though I have seen this occur with the Bryony- 

Tendrils of which the extremities are slightly curved or bowed 

are sensitive only on the concave surface ; other tendrils, such as 

those of the Coheea (though furnished with minute horny hooks) 

and those of Cissus discolor, are sensitive on all sides. Hence 

the tendril of this latter plant, when stimulated by a touch of 

equal force on opposite sides, does not bend. In the tendril of 

the Mutisia the inferior and lateral surfaces are sensitive, but not 

the upper surface. With branched tendrils, the several branches 

all act alike; but in the Eanhurya the lateral spur-like branch 

does not acquire (for a reason which has been explained) its sen¬ 

sitiveness nearly so soon as the main branch. The lower or basal 

part of many tendrils is either not at all sensitive or sensitive only 
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to prolonged contact. Hence we see that the sensitiveness of ten¬ 

drils is a special and localized capacity, quite independent of the 

power of spontaneously moving; for the curling of the terminal 

portion from a touch does not in the least interrupt the sponta¬ 

neous revolving movement of the lower part. In Bignonia unguis 

and its close allies the petioles of the leaves, as well as the ten¬ 

drils, are sensitive to a touch. 

Twining plants when they come into contact with a stick, curl 

round it invariably in the direction of their revolving movement; 

but tendrils curl indifferently to either side, in accordance with 

the position of the stick and the side which is first touched. The 

clasping-movement of the extremity apparently is not steady, but 

vermicular in its nature, as may be inferred from the manner in 

which the tendrils of the JSchinocystis slowly crawled round a 

smooth stick. 

As with a few exceptions tendrils spontaneously revolve, it may 

be asked, Why are they endowed with sensitiveness ?—why, when 

they come into contact with a stick, do they not, like a twining 

plant, spirally wind round it ? One reason may be that in most 

cases they are so flexible and thin that, when brought into contact 

with a stick, they would yield, and their revolving movement 

would not be arrested; they would thus be dragged onwards and 

away from the stick. Moreover the sensitive extremities have no 

revolving power, and could not by this means curl round any 

object. With twining plants, on the other hand, the extremity 

of the shoot spontaneously bends more than any other part; and 

this is of high importance to the ascending power of the plant, as 

may be seen on a windy day. It is, however^possible that the slow 

movement of the basal and stiffer parts of certain tendrils, which 

wind round sticks placed in their course, may be analogous to that 

of twining plants. I doubt this; but I hardly attended suffi¬ 

ciently to this point, and it would be difficult to distinguish 

between a movement due to extremely dull sensitiveness and that 

resulting from the arrestment of the lower part together' with 

the continued movement of the terminal part of a tendril. 

Tendrils which are only three-fourths grown, and perhaps 

even when younger, but not whilst extremely young, have the 

power of revolving and of grasping any object which they may 

touch. These two capacities generally commence at about the 

same period, and fail when the tendril is full grown. But in 

the Cobeea and Passiflora punctata the tendrils began revolving 

a quite useless manner, before they became sensitive. In 
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the Echinocystis they retained their sensitiveness for some time 

after they had ceased revolving and had drooped downwards ; in 

this position, even if they should seize any object, they could be 

of little or no use in supporting the stem. It is a rare circum¬ 

stance thus to be able to detect any imperfection or superfluity 

in tendrils—organs which are so admirably adapted for the func¬ 

tions which they have to perform ; but we see that they are not 

alwaj^s absolutely perfect, and it would be rash to assume that any 

existing tendril has reached the utmost limit of perfection. 

Some tendrils have their I’evolving motion accelerated and 

retarded in moving to and from the light; others, as with the 

Pea, seem indifferent to its action ; others move from the light to 

the dark, and this aids them in an important manner in finding a 

support. In Bignonia capreolata the tendrils bend from the light 

to the dark, like a banner from the wind. In the Gobcca and 

Eccremocarpus the extremities alone twist and turn about, so as 

to bring their finer branches and hooks into close contact with 

any surface, or into dark crevices and holes. This latter movement 

is one of the best adapted exhibited by tendrils. 

A short time after a tendril (with some rare exceptions) has 

cauglit a support, it contracts spirally ; but the manner of con¬ 

traction and the several important advantages thus gained have 

been so lately discussed, that nothing need be here said on the 

subject. Again, tendrils soon after catching a support grow 

much stronger and thicker, and sometimes in a wonderful degree 

durable; and all this shows how much their internal tissues must 

change. Tendrils which have caught nothing soon shrink and 

wither ; in some specif of Bignonia they disarticulate and fall off 

like leaves in autumn. 

Any one who did not closely study tendrils of various kinds 

would probably infer that their action would always be uniform. 

This is the case with most kinds of tendrils, of which the extre¬ 

mities simply curl round objects of any moderate degree of thick¬ 

ness, and of various shapes or natures. But Bignonia shows us 

what diversity of action there may be in the tendrils of even 

closely allied species. In all the nine species of this genus ob¬ 

served by me the young internodes revolved vigorously ; as did the 

petioles of nearly all, but in very miequal degrees ; in three of the 

species the petioles were sensitive to contact; the tendrils of all 

are sensitive to contact, and likewise revolve, but in some of the 

species in a very feeble manner. In the first-described unnamed 

species, the tendrils, in shape like a bird’s foot, are of no service 
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when the stem spirally ascends a thin upright stick, but they can 

seize any twig or branch lying beneath them ; but when the stem 

spirally ascends a somewhat thicker stick, a slight degree of sensi¬ 

tiveness in the petioles is brought into play, and they wind their 

tendrils round the stick. In B. unguis and B. Tweedyana the sen¬ 

sitiveness, as well as the power of movement, in the petioles is 

greatly augmented; and the tendrils and petioles are thus inex¬ 

tricably wound together round thin upright sticks ; but the stem, 

in consequence, does not twine so well: B. Tweedyana, in addition, 

emits aerial roots which adhere to the stick. In B. venusta the 

tendrils have lost the bird’s-foot structure, and are converted into 

long three-pronged grapnels; these exhibit a conspicuous power of 

spontaneous movement; the petioles, however, have lost their 

sensitiveness. The stem can spirally twine round an upright stick, 

and is aided in its ascent by the tendrils alternately seizing the 

stick some way above and then spirally contracting. In this and 

all the following species the tendrils spirally contract after seizing 

any object. In B. littoralis and B. Chamherlaynii the tendrils, which 

have the same structure as in B. venusta, and the non-sensitive 

petioles and the internodes aU spontaneously revolve. The stem, 

however, cannot spirally twine, but ascends an upright stick by 

both tendrils, seizing it above. In B. littoralis the tips of the 

tendrils become developed into adhesive disks. In B. speciosa and 

B. picta we have similar powers of movement, but the plant cannot 

spirally twine round a stick; it can, however, ascend by clasping 

it with one or both of its unbranched tendrils, on their own level; 

and these exhibit the strange, apparently useless, habit of con¬ 

tinually inserting their pointed ends into minute crevices and 

holes. In B. capreolata the stem twines in an imperfect manner; 

the much-branched tendrils revolve in a capricious manner, and 

they have the power of bending in a conspicuous manner from 

the light to the dark; their hooked extremities, even whilst im¬ 

mature, crawl into any crevice, or, when mature, seize any thin 

projecting point; in both cases they develope adhesive disks, 

which have the power of enveloping by growth the finest fibres. 

In the allied Eccremocarpus the internodes, petioles, and ten¬ 

drils all spontaneously revolve together ; its much-branched ten¬ 

drils resemble those of Bignonia capreolata, but they do not turn 

from the light; and their bluntly hooked extremities, which arrange 

themselves so neatly to any surface, do not form adhesive disks; 

they act best when each seizes a few thin stems, like the culms of 

a grass, which they afterwards draw together by their spiral con- 
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traction into a firm bundle. In the Cohcea the tendrils alone 

revolve; these are divided into many fine branches, terminating 

in sharp little hooks, which crawl into crevices, and are turned by 

an excellently adapted movement to any object that is seized. In 

the Ampelopsis, on the other hand, there is little or no power of 

revolving in any part: the branched tendrils are but little sen¬ 

sitive to contact; their hooked extremities cannot seize any thin 

object; they will not even clasp a stick, unless in extreme need 

of a support; but they turn from the light to the dark, and, 

spreading out their branches in contact with any nearly flat sur¬ 

face, the disks are developed. These can adhere, by the secretion 

of some cement, to a wall, or even to a polished surface ; and this 

is more than the disks of the Bignonia capreoilata can efteet. 

The formation and rapid growth of these adherent disks is one 

of the most remarkable peculiarities in the structure and functions 

of tendrils. We have seen that such disks are formed by two 

species of Bignonia, by the Ampelopsis, and, according to Naudin*, 

by the Cucurbitaceous genus Feponopsis adhcerens. Their deve¬ 

lopment, apparently in all cases, depends on the stimulus from 

contact. It is not a little singular that three families so widely 

d’stinct as the Bignoniaceae, Yitacese, and Cucurbitacese should all 

have species bearing tendrils with this same remarkable pecu¬ 

liarity. Most tendrils, after they have clasped any object, rapidly 

increase in strength and thickness throughout their whole length ; 

but some tendrils, when wound round a support either by the 

middle or the extremity, become swollen at these points in a 

j-remarkable manner; thus I have seen the clasped portion of a 

ttendril of the Bignonia Ghamberlaynii grown twice as thick as the 

free basal portion, and become wonderfully rigid. In the An- 

guria the lower surface of the tendril, after it has wound round a 

stick, forms a coarsely cellular layer, which closely fits the wood, 

but is not adherent; in the Hanhurga a similar layer is developed, 

' which is adherent; lastly, in the Feponopsis adherent disks are 

formed at the tips of the tendrils. These three last-named genera 

■ belong to the Cucurbitacese, so that, in this one family, we have a 

nearly perfect gradation from a common tendril to one that forms 

an adherent disk at its tip; the one small step which is wanted is 

aMendril in a state between that of the Anguria and Hanhurga— 

that is, adherent only in a slight degree or occasionally. 

Finally, it may be added that America, which so abounds with 

arboreal animals, as has lately been insisted on by Mr. Bates, 

* Annales des Sc. Jfat. Bot. 4th series, tom. lii. p. 89. 
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likewise, according to Mohl and Palm, abounds witli climbing 

plants; and, of the tendril-bearing plants examined by me, the 

most admirably constructed come from this grand continent, 

namely, the several species of Bignonia, Eccremocarpus, Cobcea, 

and Ampelopsis. 

Part IV.-IIoOK-CLIArBERS.-EoOT-CLIMBEBS. — CoNCLTJDIKa 

Eemaeks. 

HooTc-climbers.—In my introductory remarks, I stated that, 

besides the great class of twining plants, with the subordinate 

divisions of leaf-climbers and tendril-bearers, there were hook- 

and root-climbers. I mention the former only to say that with 

the few which I have examined, namely, Oalium aparine, Buhus 

australis, and some climbing Eoses, there is no spontaneous re¬ 

volving movement. If indeed they possessed this power, and 

were capable of twining, such plants would be placed in the pre¬ 

vious great class: thus the Hop, which is a twiner, has reflexed 

hooks as large as those of the Galium; some other twiners have 

stiff reflexed hairs; Dipladenia has a circle of blunt spines at the 

base of its leaves; one tendril-bearing plant alone, as far as I have 

seen, namely, Smilax aspera, is furnished with spines. Some few 

plants, which apparently depend solely on their hooks, are excel¬ 

lent climbers, as certain Palms in the New and Old Worlds. Even 

some of the climbing Eoses will ascend the walls of a tall house, 

if covered with a trellis: how this is effected I know not; for the 

young shoots of one such Eose, when placed in a pot in a window, 

bent irregularly towards the light during the day and from it 

during the night, like any other plant; so that it is not easy to 

understand how the shoots can get under a trellis close to a wall. 

Boot-climbers.—A good many plants come under this class, and 

are excellent climbers. One of the most reinarkable is the Marc- 

gravia umbellata, which in the tropical forests of South America, 

as I hear from Mr. Spruce, grows in a curiously flattened manner 

against the trunks of trees, here and there putting forth claspers 

(roots), which adhere to the trunk, and, if the latter be slender, 

completely embrace it. When this plant has climbed to the light, 

it sends out free and rounded branches, clad with shaqi-pointed 

leaves, wonderfully different in appearance from those borne by 

the stem, as long as it is adherent. This surprising difference in 

the leaves I have observed in a plant of M. dubia in my hothouse. 

Eoot-climbers, as far as I have seen, namely, the Ivy {Hedera 
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helix), Ficus repens, and F. harhatus, have no power of movement, 

not even from the light to the dark. As previously stated, the 

Soya camosa (Asclepiadacese) is a spiral twiner, and can likewise 

adhere by rootlets even to a flat wall; the tendril-hearing Big- 

nonia Tweedyana emits roots, which curve half round and adhere 

to thin sticks. The Tecoma radicans (Bignoniaceae), which is 

closely allied to many spontaneously revolving species, climbs by 

rootlets ; but its young shoots apparently move about rather more 

than can he accounted for by the varying action of the light. 

I have not closely observed many root-climbers, but can give 

one curious little fact. Ficus repens climbs up walls just like Ivy; 

when the young rootlets were made to press lightly on slips of 

glass, they emitted (and I observed this several times), after about 

a week’s interval, minute drops of clear fluid, not in the least 

milky like that exuded from a wound. This fluid was slightly viscid, 

but could not be drawn out into threads; it had the remarkable 

property of not drying. One drop, about the size of half a pin’s 

head, I slightly spread out, and scattered on it some minute 

grains of sand. The slip of glass was left exposed in a drawer 

during hot and dry weather, and, if the fluid had been water, it 

would certainly have dried in one or two minutes ; but it remained 

fluid, closely surrounding each grain of sand, during 128 days; 

how much longer it would have remained I cannot say. Some 

other rootlets were left in contact with the glass for about ten 

days or a fortnight, and the drops of fluid secreted by them were 

rather larger, and so viscid that they could be drawn out into 

threads. Some other rootlets were left in contact during twenty- 

three days, and these were firmly cemented to the glass. Hence 

we may conclude that the rootlets first secrete a slightly viscid 

fluid, and that they subsequently absorb (for we have seen that it 

will not dry by itself) the watery parts, and ultimately leave a 

cement. When the rootlets were torn from the glass, atoms of 

yellowish matter were left on it, which w^ere partly dissolved 

by a drop of bisulphide of carbon; and this extremely volatile 

fluid was rendered, by what it had dissolved, very much less 

volatile. 

As the bisulphide of carbon has so strong a power of softening 

indurated caoutchouc*, I soaked in it during a short time many 

* Mr. Spiller has recently shown (Chemieal Society, Feb. 16, 1865), in » 

paper on the oxidation of india-rubber, that this substance, when exposed to 

the air in a fine state of division, gradually becomes converted into brittle, 

resinous matter, very similar to shell-lac. 



EOOT-CLIMBEHS. 107 

rootlets of a plant which had grown up a plaistered wall. Attached 

to two sets of rootlets bn the same branch, I found very many 

extremely thin threads of a transparent, not viscid, excessively 

elastic substance, precisely like caoutchouc. These threads, at 

one end, proceeded from the bark of the rootlet, and at the other 

end were firmly attached to transparent particles of silex and other 

hard substances. There could be no mistake in this observation, 

for I played with the threads for a long time, under the microscope, 

drawing them out with the dissecting-needles and letting them 

spring back again. Yet, as I looked repeatedly at other rootlets, 

similarly treated, and could never discover these elastic threads, 

I infer tha,t the branch had probably been slightly moved from 

the wall at some critical period, whilst the fluid secreted from the 

rootlets was in the act of drying and of changing its nature 

through the absorjjtion of its watery parts. The genus Ficus 

abounds with caoutchouc, and from the facts here given we may 

infer that this substance, at first in solution and ultimately modi¬ 

fied into an unelastic cement, is used by Ficus repens to cement 

its rootlets to any object which it may ascend. Whether most 

other plants, which climb by their rootlets, emit any cement I do 

not know; but the rootlets of the Ivy, placed against glass, barely 

adhered to it, yet secreted a little yellowish matter. I may add, 

that the rootlets of Marcgravia dubia can adhere firmly to smooth 

painted wood. 

Vanilla aromatica emits aerial roots a foot in length, which 

point straight down to the ground. According to Mold (S. 49), 

these crawl into crevices, and, when they meet with a thin sup¬ 

port, wind round it, like tendrils. A plant which I kej)t wras 

young, and did not form long roots; but on placing thin sticks in 

contact with them, they certainly bent, in the course of about a day, 

a little to that side, and adhered by their rootlets to the w'ood; 

but they did not bend quite round the sticks, and afterwards they 

repursued their downward course. If these rootlets are really 

sensitive to contact and bend to the touched side, in this case 

the class of root-climbers blends into that of tendril-bearers. 

According to Mohl, the rootlets of certain species of Lycopodium 

likewise act as tendrils. 

Concluding FemarTcs. 

Plants become climbers, in order, it may be presumed, to reach 

the light, and to expose a large surface of leaves to its action 

and to that of the free air. This is effected by climbers with 
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wonderfully little expenditure of organized matter, in comparison 

with trees, which have to support a load of heavy branches by 

a massive trunk. Hence, no doubt, it arises that there are in all 

quarters of the world so many climbing plants belonging to so 

many different orders. These plants have been here classed under 

three heads:—Tirstly, hook-climbers, which are, at least in our 

temperate countries, the least efficient of all, and can climb only 

in the midst of an entangled mass of vegetation. Secondly, root- 

climbers, which are excellently adapted to ascend naked faces of 

rock: when they climb trees, they are compelled to keep much in 

the shade ; they cannot pass from branch to branch, and thus cover 

the whole summit of a tree, for their rootlets can adhere only by 

long-continued and close contact with a steady surface. Thirdly, 

the great class of spiral-twiners, with the subordinate divisions of 

leaf-climbers and tendril-bearers, which together far exceed in 

number and in perfection of mechanism the climbers of the two 

previous classes. These plants, by their power of spontaneously 

revolving and of grasping objects with which they come in contact, 

can easily pass from branch to branch, and securely ramble over a 

wide and sun-lit surface. 

I have ranked twiners, leaf- and tendril-climbers as subdivisions 

of one class, because they graduate into each other, and because 

nearly all have the same remarkable power of spontaneously re¬ 

volving. Does this gradation, it may be asked, indicate that plants 

belonging to one subdivision have passed, during the lapse of 

ages, or can pass, from one state to the other ; has, for instance, a 

tendril-bearing plant assumed its present structure without having 

previously existed as either a leaf-climber or a twiner? If we 

consider leaf-climbers alone, the idea that they were primordially 

twiners is forcibly suggested. The internodes of all, without ex¬ 

ception, revolve in exactly the same manner as twiners; and some 

few can still twine well, and many others in a more or less imper¬ 

fect manner. Several leaf-climbing genera are closely allied to 

other genera which are simple twiners. It should be observed, 

that the possession by a plant of leaves with their petioles or tips 

sensitive, and with the consequent power of clasping any object, 

would be of very little use, unless associated with revolving inter- 

nodes, by which the leaves could be brought into contact with 

suri'ouuding objects. On the other hand, revolving intemodes, 

without other aid, suffice to give the power of climbing ; so that, 

unless we suppose that leaf-climbers simultaneously acquired both 

capacities, it seems probable that they were at first twiners, and 
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subsequently became capable of grasping a support, which, as we 

shall presently see, is a great additional advantage. 

From analogous reasons, it is probable that tendril-bearing 

plants were primordially twiners, that is, are the descendants of 

plants having this power and habit. For the internodes of the 

majority revolve, like those of twining plants ; and, in a very few, 

the flexible stem still retains the capacity of spirally twining round 

an upright stick. With sofne the internodes have lost even the 

revolving power. Tendril-bearers have undergone much more 

modification than leaf-climbers; hence it is not snrprising that 

their supposed primordial revolving and twining habits have been 

lost or modified more frequently than with leaf-climbers. The 

three great tendril-bearing families in which this loss has occurred 

in the most marked manner are the Cucurbitaceae, Passifloraceae, 

and Vitaceae. In the first the internodes revolve ; but I have heard 

of no twining form, with the exception (according to Palm, S. 29. 

52) of Momordica halsamina, and this is only an imperfect twiner. 

In the other two families I can hear of no twiners; and the inter¬ 

nodes rarely have the power of revolving, this power being confined 

to the tendrils ; nevertheless the internodes of Passijlara gracilis 

have this power in a perfect manner, and those of the common Vine 

in an imperfect degree: so that at least a trace of the supposed 

primordial habit is always retained by some members of the larger 

tendril-bearing groups. 

On the view here given, it may be asked, Wliy have nearly 

all the plants in so many aboriginally twining groups been con¬ 

verted into leaf-climbers or tendril-bearers ? Of what advantage 

could this have been to them ? Why did they not remain simple 

twiners? AVe can see several reasons. It might be an advantage 

to a plant to acqnire a thicker stem, with short internodes bearing 

many or large leaves; and such stems are ill fitted for twining. 

Any one who will look during windy weather at twining plants 

will see that they are easily blowm from their support; not so with 

tendril-bearers or leaf-climbers, for they quickly and firmly grasp 

their support by a much more efficient kind of movement. In 

those plants which still twine, but at the same time possess ten¬ 

drils or sensitive petioles, as some species of Jiigmnia, Clematis, 

and Tropceolum, w'e can readily observe how incomparably more 

securely they grasp an upright stick than do simple twiners. 

From possessing the power of movement on contact, tendrils can 

be made very long and thin; so that little organic matter is ex¬ 

pended in their development, and yet a wide circle is swept. 
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Tendril-bearers can, from tbeir first growth, ascend along the outer 

branches of any neighbouring bush, and thus always keep in the 

full light; twiners, on the contrary, are best fitted to ascend bare 

stems, and generally have to start in the shade. In dense tropical 

forests, with crowded and bare stems, twining plants would pro¬ 

bably succeed better than most kinds of tendril-bearers ; but the 

majority of twiners, at least in our temperate regions, from the 

nature of their revolving movement, cannot ascend a thick trunk, 

whereas this can be effected by tendril-bearers, if the trunks carry 

many branches or twigs; and in some cases they can ascend by 

special means a trunk without branches, but with rugged bark. 

The object of all climbing plants is to reach the light and free 

air witli as little expenditure of organic matter as possible ; now, 

with spirally ascending plants, the stem is much longer than is 

absolutely necessary; for instance, I measured the stem of a 

kidney-bean, which had ascended exactly two feet in height, and 

it was three feet in length : the stem of a pea, ascending by its 

tendrils, would, on the other hand, have been but little longer 

than the height gained. That this saving of stem is really an 

advantage to climbing plants I infer from observing that those 

that still twine, but are aided by clasping petioles or tendrils, 

generally make more open spires than those made by simple 

twiners. Moreover, such plants very generally, as was observed 

over and over again with the several leaf-climbers, after taking 

one or two turns in one direction, ascend for a space straight, and 

then reverse the direction of their spire. By this means they 

ascend to a considerably greater height, with the same length of 

stem, than would otherwise be possible ; and they can do it with 

safety, as they secure themselves at intervals by their clasping 

petioles. 

We have seen that tendrils consist of various organs in a modified 

state, namely, leaves and flower-peduncles, and perhaps branches 

and stipules. The position alone generally suffices to show when 

a tendril has been formed from a leaf; and in Signonia the lower 

leaves are often perfect, whilst the upper ones terminate in a ten¬ 

dril in place of a terminal leaflet; in Eccremocarpus I have seen a 

lateral branch of a tendril replaced by a perfect leaflet; and in 

Vida sativa, on the other hand, leaflets are sometimes replaced by 

tendril-branches; and many other such cases could be given. But 

he who believes in the slow modification of species will not be 

content simply to ascertain the homological nature of different 

tendrils; he will wish to learn, as far as possible, by what steps 
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parts acting as leaves or as flower-peduncles can have wholly- 

changed their function, and have come to serve as prehensile 

organs. 

In the whole group of leaf-climbers abundant evidence has been 

given that an organ, still subserving its proper function as a leaf, 

may become sensitive to a touch, and thus grasp an adjoining ob¬ 

ject. In several leaf-climbers true leaves spontaneously revolve ; 

and their petioles, after clasping a support, grow thicker and 

stronger. We thus see that true leaves may acquire all the lead¬ 

ing and characteristic qualities of tendrils, namely, sensitiveness, 

spontaneous movement, and subsequent thickening and indura¬ 

tion. If their blades or laminae were to abort, they would form 

true tendrils. And of this process of abortion we have seen every 

stage; for in an ordinary tendril, as in that of the Pea, we can 

discover no trace of its primordial nature; in Mutisia clematis, 

the tendril, in shape and colour, closely resembles a petiole with 

the denuded midribs of its leaflets; and occasionally vestiges of 

laminae are retained or reappear. Lastly, in four genera in the 

same family of the Pumariaceae we see the whole gradation; for 

the terminal leaflets of the leaf-climbing Fmnaria officinalis are not 

smaller than the other leaflets ; those of the leaf-climbing Adlumia 

cirrliosa are greatly reduced; those of the Corydalis claviculata 

(a plant which may indifferently be called a leaf-climber or tendril- 

bearer) are either reduced to microscopical dimensions or have 

their blades quite aborted, so that this plant is in an actual 

state of transition ; and, finally, in the Dicentra the tendrils are 

perfectly characterized. Hence, if we were to see at the same 

time all the progenitors of the Dicentra, we should almost cer- 

tainly'^ behold a series like that now exhibited by the above-named 

four genera. In Tropceolum tricolorum we have another kind of 

passage; for the leaves which are first formed on the young plant 

are entirely destitute of laminae, and must be called tendrils, whilst 

the later-formed leaves have well-developed laminae. In all cases, 

in the several kinds of leaf-climbers and of tendril-bearers, the 

acquirement of sensitiveness by the mid-ribs of the leaves appa¬ 

rently stands in the closest relation with the abortion of their 

laminae or blades. 

On the view here given, leaf-climbers were primordially twiners, 

and tendril-bearers (of the modified leaf division) were primor¬ 

dially leaf-climbers. Hence leaf-climbers are intermediate in 

nature between twiners and tendril-bearers, and ought to bo 

related to both. This is the case: thus the several leaf-climbing 
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species of the Antirrhinece, of Solanum, of Cocculus, of Ghriosa 

are related to other genera in the same family, or even to other 

species in the same genus, which are true twiners. On the 

other hand, the leaf-climbing species of Clematis are very closely 

allied to the tendril-bearing Naravelia: the Tumariace® include 

closely allied genera which are leaf-climbers and tendril-bearers. 

Lastly, one species of Bignonia is both a leaf-climber and a tendril- 

bearer, and other closely allied species are twiners. 

Tendrils of the second great division consist of modified flower- 

peduncles. In this case likewise we have many interesting tran¬ 

sitional states. The common Vine (not to mention the Cardio- 

spermum') gives us every possible grade from finely developed 

tendrils to a bunch of flower-buds, bearing the single usual lateral 

flower-tendril. And when the latter itself bears some flowers, as 

we know is not rarely the case, and yet retains tbe power of clasp¬ 

ing a support, we see the primordial state of all those tendrils 

which have been formed by the modification of flower-peduncles. 

According to Mohl and others, some tendrils consist of modified 

branches: I have seen no such case, and therefore of course 

know nothing of any transitional states, if such occur. But Lo- 

phospermum at least shows us that such a transition is possible; 

for its branches spontaneously revolve, and are sensith® to con¬ 

tact. Hence, if the leaves of some of the branches were to abort, 

they would be converted into true tendrils. Is or is it so improbable 

as it may at first appear that certain branches alone should become 

modified, the others remaining unaltered; for we have seen with 

certain varieties of Phaseolus that some of the branches are thin 

and flexible and twine, whilst other branches on the same plant 

are stiff and have no such power. 

If we inquire how the petiole of a leaf, or the peduncle of a 

flower, or a branch first becomes sensitive and acquires the power 

of bending towards the touched side, we get no certain answer. 

Nevertheless an observation by Hofmeister* well deserves atten¬ 

tion, namely, that the shoots and leaves of all plants, whilst 

young, move after being shaken; and it is almost invariably 

young petioles and young tendrils, whether formed of modified 

leaves or flower-peduncles, which move on being touched; so that 

it would appear as if these plants had utilized and perfected a 

widely distributed and incipient capacity, which capacity, as 

far as we can see, is of no service to ordinary plants. If we 

* Quoted by F. Cohn, in his remarkable memoir, “ Contractile Gewebe im 

Pflanzenreiche,” Abhand. der Scblesichen Gesell. 1861, Heft i. S. 35. 
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further inquire how the stems, petioles, tendrils, and flower- 

peduncles of climbing plants first acquired their power of spon¬ 

taneously revolving, or, to speak more accurately, of successively 

bending to all points of the compass, w^e are again silenced, or 

at most can only remark, that the power of movement, both spon¬ 

taneous and from various stimuli, is far more common with plants, 

as we shall presently see, than is generally supposed to be the case 

by those who have not attended to the subject. There is, how¬ 

ever, the one remarkable case of the Maurandia semperflorens, in 

which the young flower-peduncles spontaneously revolve in very 

small circles, and bend themselves, when gently rubbed, to the 

touched side; yet this plant certainly profits in no way by these 

two feebly developed powers. A rigorous examination of other 

young plants would probably show some slight spontaneous move¬ 

ments in the peduncles and petioles, as well as that sensitiveness 

to shaking observed by Hofmeister. We see at least in the Mau¬ 

randia a plant which might, by a little augmentation of qualities 

which it already possesses, come first to grasp a support by its 

flower-peduncles (as with Vitis or Cardiospermum) and then, by 

the abortion of some of its flowers, acquire perfect tendrils. 

There is one interesting point which deserves notice. We have 

seen that some tendrils have originated from modified leaves, and 

others from modified flower-peduncles; so that some are foliar and 

others axial in their homological nature. Hence it might have 

been expected that they would have presented some difference in 

function. This is not the case. On the contrary, they present 

the most perfect identity in their several remarkable character- 

_ istics. Tendrils of both kinds spontaneously revolve at about the 

same rate. Both, when touched, bend quickly to the touched side, 

and afterwards recover themselves and are able to act again. In 

both the sensitiveness is either confined to one side or extends all 

round the tendril. They are either attracted or repelled by the 

light. The latter case is seen in the foliar tendrils of Bignonia 

capreolata and in the axial tendrils of the Ampelopsis, both of 

which move from the light. The tips of the tendrils in these two 

plants become, after contact, enlarged into disks, which are at 

first adhesive by the secretion of some cement. Tendrils of both 

kinds, soon after grasping a support, contract spirally ; they then 

increase greatly in thickness and strength. When we add to 

these several points of identity the fact of the petiole of the 

Solanum jasminoides assuming the most characteristic feature of 

the axis, namely, a closed ring of woody vessels, we can hardly 

Lixir. pRoc.—BOTAjry, vol. ix. i 
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avoid asking, whether the difference between foliar and axial 

organs can be of so fundamental a nature as is generally sup¬ 

posed to be the case *. 

We have attempted to trace some of the stages in the genesis 

of climbing plants. But, during the endless fluctuations in the 

conditions of life to which all organic beings have been exposed, 

it might have been expected that some climbing plants would have 

lost the habit of climbing. In the cases given of certain South 

African plants belonging to great tivining families, which m 

certain districts of their native country never twine, but reassume 

this habit when cultivated in England, we have a case in point. 

In the leaf-climbing Clematis Jiammula, and in the tendril-bearing 

Vine, w'e see no loss in the power of climbing, but only a remnant 

of that revohdng-power which is indispensable to all twiners, and 

is so common, as well as so advantageous, to most climbers. In 

Tecoma radicans, one of the Bignoniacese, we see a last and 

doubtful trace of the revolving-power. 

With respect to the abortion of tendrils, certain cultivated 

varieties of Cucurhita pepo have, according to Naudinfj either 

quite lost these organs or bear semi-monstrous representatives of 

them. In my limited experience, I have met with only one in¬ 

stance of their natural suppression, namely, in the common Bean. 

All the other species of Vicia^ I believe, bear tendrils ; but the Bean 

is stiff" enough to support its own stem, and in this species, at the 

end of the petiole where a tendril ought to have arisen, a small 

pointed filament is always present, about a third of an inch in 

length, and which must be considered as the rudiment of a tendril. 

This may be the more safely inferred, because I have seen in 

young unhealthy specimens of true tendril-bearing plants similar 

rudiments. In the Bean these filaments are variable in shape, as 

is so frequently the case with all rudimentary organs, being either 

cylindrical, or foliaceous, or deeply furrowed on the upper surface. 

It is a rather curious little fact, that many of these filaments 

when foliaceous have dark-coloured glands on their lower surfaces, 

like those on the stipules, which secrete a sweet fluid; so that 

these rudiments have been feebly utilized. 

One other analogous case, though hypothetical, is worth giving. 

Nearly all the species of Lathyrus possess tendrils; but L.nissolui 

is destitute of them. This plant has leaves, which must have 

* Mr. Herbert Spencer has recently argued (‘ Principles of Biology,’ 1865, 

p. 37 et seq.) with much force that there is no fundamental distinction betwe® 

foliar and axial organs in plants. 

t Annales des Sc. Nat. 4th series, Bot. tom. vi. 1856, p. 31. 
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struck every one wlio lias noticed tliem with surprise, for they 

are quite unlike those of all common papilionaceous plants, and 

resemble those of a grass. In L. apliaca the tendril, which is 

not highly developed (for it is unbrauched, and has no sponta¬ 

neous revolving-power), replaces the leaves, the latter in function 

being replaced by the large stipules. Now if we suppose the 

tendrils of L. apliaca to become flattened and foliaceous, like the 

little’rudimentary tendrils of the Bean, and the large stipules, not 

being any longer wanted, to become at the same time reduced in 

size, we should have the exact counterpart of L. nissolia, and its 

curious leaves are at once rendered intelligible to us. 

It may be added, as it will serve to sum up the foregoing views 

on the origin of tendril-bearing plants, that if these views be 

correct, L. nissolia must be descended from a primordial spirally- 

twining plant; that this became a leaf-climber; that first part of 

the leaf and then the whole leaf became converted into a tendril, 

with the stipules by compensation greatly increased in size*; 

that this tendril lost its branches and became simple, then lost its 

revolving-power (in which state it would resemble the tendril of 

the. existing L. apliaca), and afterwards losing its prehensile power 

and becoming foliaceous would no longer be called a tendril. In 

this last stage (that of the existing L. nissolia) the former tendril 

would reassume its original function of a leaf, and its lately largely 

developed stipules, being no longer wanted, would decrease in size. 

If it be true that species become modified in the course of ages, 

we may conclude that L. nissolia is the result of a long series of 

changes, in some degree like those just traced. 

The most interesting point in the natural history of climbing 

plants is their diverse powers of movement; and this led me on 

to their study. The most different organs—the stem, flower- 

peduncle, petiole, mid-ribs of the leaf or leaflets, and apparently 

aerial roots—all possess this power. 

In the first place, the tendrils place themselves in the proper 

position for action, standing, for instance in the Cobaia, vertically 

upwards, with their branches divergent and their hooks turned 

outwards, and with the young terminal shoot throwm on one side; 

or, as in Clematis, the young leaves temporarily curve themselves 

downwards, so as to serve as grapnels. 

* Moquin-Tandon (Elements de Teratologic, 1841, p. 156) gives the case 

of a monstrous Bean, in which a case of compensation of this nature was 

suddenly effected; for the leaves had completely disappeared and the stipules 

had grown to an enormous size. 

I 2 
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Secondly, if tlie young sboot of a twining plant, or if a tendril, 

be placed in an inclined position, it soon bends upwards, tliougli 

completely secluded from the light. The guiding stimulus to this 

movement is no doubt the attraction of gravity, as Andrew Knight 

showed to be the case with germinating plants. If a succulent shoot 

of almost any plant be placed in an inclined position in a glass of 

water in the dark, the extremity will, in a few hours, bend upwards; 

and if the position of the shoot be then reversed, the now downward- 

bent shoot Avill reverse its curvature ; but if the stolon of a Straw¬ 

berry, wliich has no tendency to grow upwards, be thus treated, 

it will curve downwards in the direction of, instead of in opposi¬ 

tion to, the force of gravity. As ivith the Strawberry, so it is gene¬ 

rally with the twining shoots of the Ilibhertia dentata, Avhich climbs 

laterally from bush to bush; for these shoots, when bent down¬ 

wards, show little and sometimes no tendency to curve upwards. 

Thirdly, climbing plants, like other plants, bend towards the light 

by a movement closely analogous to that incurvation which causes 

them to revolve. This similarity in the nature of the movement was 

W'ell seen when climbing plants were kept in a room, and their first 

movements in the morning towards the light, and their subsequent 

revolving movements, were traced on a bell-glass. We have also 

seen that the movement of a revohing shoot, and in some cases of 

a tendril, is retarded or accelerated in travelling from or to the 

light. In a few instances tendrils bend in a conspicuous manner 

towards the dark. Many authors speak as if the movement of a 

plant towards the light was as directly the result of the evapora¬ 

tion or of the oxygenation of the sap in the stem, as the elongation 

of a bar of iron from an increase in its temperature. But, seeing 

that tendrils are either attracted to or repelled by the light, it is 

more probable that their moA ements are only guided and stimu¬ 

lated by its action, in the same manner as they are guided by the 

force of attraction from or towards the centre of gravity. 

Fourthly, we have in stems, petioles, fioAA'er-peduncles, and 

tendrils the spontaneous revolving movement AA’hich depends on 

no outAvard stimulus, but is contingent on the youth of the part 

and on its vigorous health, which again of course depends on pro¬ 

per temperature and the other conditions of life. This is perhaps 

the most interesting of all the movements of climbing plants, be¬ 

cause it is continuous. Very many other plants exhibit sponta¬ 

neous movements, but they generally occur only once during the 

life of the plant, as iii the movements of the stamens and pistils, 

&c., or at intervals of time, as in the so-called sleep of plants. 
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I'ifthly, we have in the tendrils, whatever their homological 

nature may be, in the petioles and tips of the leaves of leaf- 

climbers, in the stem in one case, and apparently in the aerial 

roots of the Vanilla, movements—often rapid movements—from 

contact with any body. Extremely slight pressure suffices to cause 

the movement. These several organs, after bending from a touch, 

become straight again, and again bend when touched. 

Sixthly, and lastly, most tendrils, soon after clasping a support, 

but not after a mere temporary curvature, contract spirally. The 

stimulus from the act of clasping some object seems to travel 

slowly down the Avhole length of the tendril. Many tendrils, 

moreover, ultimately contract spontaneously even if they have 

caught no object; but this latter useless movement occurs only 

after a considerable lapse of time. 

AVe have seen how diversified arc the movements of climbing 

plants. These plants are numerous enough to form a conspicuous 

feature in the vegetable kingdom; every one has heard that this 

is the case in tropical forests ; but even in the thickets of our 

temperate regions the number of kinds and of individual plants is 

considerable, as will be found by counting them. They belong to 

many and widely difterent orders. To gain some crude idea of 

their distribution in the vegetable series, I marked, from the lists 

given by Mold and Palm (adding a few myself, and a competent 

botanist, no doubt, could add many more), all those families in 

‘ Lindley’s A^egetable Kingdom ’ which include plants in lany of 

our several subdivisions of twiners, leaf-climbers, and tendril- 

bearers; and these (at least, some in each group) all have the 

power of spontaneously revolving. Lindley divides Phanerogamic 

plants into fifty-nine Alliances ; of these, no less than above half, 

namely thirty-five, include climbing plants according to the above 

definition, hook- and root-climbers being excluded. To these a 

few Cryptogamic plants must be added which climb by revolving. 

AVhen we reflect on this wide serial distribution of plants having 

this power, and when we know that in some of the largest, well- 

defined orders, such as the Composita?, Itubiaceae, Scroplnilari- 

acea;, Liliacese, &c., two or three genera alone, out of the host of 

genera in each, have this power, the conclusion is forced on our 

minds that the capacity of acquiring the revolving-power on which 

most climbers depend is inherent, though undeveloped, in almost 

every plant in the vegetable kingdom. 

It has often been vaguely asserted that plants are distinguished 

from animals by not having the power of movement. Tt should rather 
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be said that plants acquire and display this power only when it is 

of some advantage to them ; but that this is of comparatively rare 

occurrence, as they are affixed to the ground, and food is brought 

to them by the wind and rain. ^Ve see how high in the scale of 

organization a plant may rise, Avheii we look at one of the more 

perfect tendril-bearers. It first places its tendrils ready for action, 

as a polypus places its tentacula. If the tendril be displaced, 

it is acted on by the force of gravity and rights itself. It is acted 

on by the light, and bends towards or from it, or disregards it, 

whichever may be most advantageous. During several days the 

tendril or internodes, or both, spontaneously revolve with a steady 

motion. The tendril strikes some object, and quickly curls round 

and firmly grasps it. In the course of some hours it contracts 

into a spire, dragging up the stem, and forming an excellent 

spring. All movements now cease. By growth the tissues soon 

become wonderfully strong and durable. The tendril has done its 

work, and done it in an admirable manner. 

Letters from Sir II. Babk^ and Swinbubne AVaAd, Esq., 

relative to the Coco d© Mer. 

[Read Nov. 3, 1864] 

Government House, Maiu’itius, June 6, 1864. 

Sir,—Having brought the resolution adopted by the Linnean 

Society, on 3rd of March, relative to the destruction of the Sea 

Cocoa-nut free in the Seychelles Islands, under the notice of the 

Civil Commissioner of that group, and called ujion him to suggest 

officially what measures could be taken to ensure tlie preserva¬ 

tion of the remaining trees, I have received the report of which I 

now heg to enclose a copy. 

The Society will be glad to learn that jMr. Ward did not find, 

on a visit of inspection, that that destruction had been carried so 

far as had been represented to him, but that, on the contrary, one 

torest of these Palms in He Praslin is carefully preserved by its 

owner, and still contains magnificent specimens. 

As this island is almost entirely private property, the inter¬ 

ference of the Grovernment would be difficult, except in the way of 

exhortation and remonstrance; but as He Curieuse, where a 

certain number of trees are found, is still vested in the Crown, 

and used for a purpose which renders it inaccessible to the public, 
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I trust there can be no danger under any circumstances of the 

extinction of this most interesting species. 

I am confident that whilst Mr. AVard remains in his present 

post he will do all in his power to protect the existing trees, and 

to secure the planting of others. 

I remain, Sir, 

Your obedient Servant, 

To George Bentham, Esq., Henet Bakkxy. 

President L.8., ^c., ^c. 

Preservation of the Coco de Mer. 

Civil Commissioner’s Office, Seychelles, May 17, 1864. 

Sir,—I have the honour to acknowledge the receipt of your 

letter (Yo. II. 890) of May Gth enclosing a communication from 

tlie Linnean Society on the subject of the destruction of Coco de 

Mer trees at Praslin, and directing me to report, for the informa¬ 

tion of his Excellency the G-overnor, upon the measures which 

ought to be taken for the preservation of such of the Lodoicea 

trees as now remain, 

2. The paper on the Coco de Mer, to which the Linnean 

Society alludes, was written a short time after my arrival; but 

although I had made a tour of inspection round the islands, 

including Praslin and Curieuse, I had not then visited the district 

in which this Palm principally flourishes. 

3. There is no doubt that the Coco de Mer has entirely disap¬ 

peared from many parts of the Island of Praslin, where it formerly 

abounded—destroyed by accidental conflagrations, and ruthlessly 

cut down to make room for manioc cultivation. The land in 

these parts of Praslin, with a very small exception, is entirely in 

the hands of private individuals, and no steps could have been 

taken by Government with respect to preserving the trees, 

4. I returned, on the 9th instant, from a visit to the more 

distant islands of the group in the ‘ Pleiad,’ which was placed at 

my disposal by Colonel Playfair, and I took the opportunity, 

during this tour, of visiting the Lodoicea-forest at Ause Marie 

Louise, on the southern point of the Island of Praslin—a snnUl 

lovely valley reaching to the sea-board, surrounded by lofty hills, 

the sides and crests of which are covered with Lodoicea several 

hundred in number. 
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5. This forest is the property of a Mr. Campbell; and I am glad 

to be able to report that more care is taken of the trees here than 

is the case in any other part of the island. They may be seen in 

all stages of growth, from the sharp, sword-shaped spattie just 

shooting from the ground, to palms one hundred and twenty feet 

in height, long since arrived at maturity, and at whose age it is 

impossible even to guess. Xoiie are actually planted by the 

proprietor; but he occasionally allows nuts to remain and take 

root where they fall; and as the trees are usually surrounded at 

tlie base by thick undergrowth, many other nuts are overlooked 

by the men employed to collect them, a certain amount of repro¬ 

duction being thus ensured. 

6. The leaves of the male trees alone are cut for the sake of 

the material from which hats, fans, and baskets are made. Cut¬ 

ting these leaves prevents the trees from giving any blossom; but 

the male trees preponderate over the female, and those growing 

in almost inaccessible spots, which flower undisturbed, are quite 

sufficient to fecundate all the female trees in the district. The 

flowering jDrocess continues for years; and the small blossoms that 

sjjring from the huge catkin forming the basis, as it were, of the 

flow^ers, are reproduced, apparently, ad infinitum. 

7. A comparatively small number of trees are found on Curi- 

euse Island, and these never attain the same size and perfection 

as those at Praslin. Soon after my arrival, I gave directions to 

Mr. Porbes, in charge of the lesser establishment, to keep up 

the supply by planting germinating nuts ; but he succeeded with 

but a small proportion of those planted. Unfortunately, too, 

several trees which were thriving in the vicinity of the cemetery 

were accidentally burnt. I have directed him to plant all the 

germinating nuts that he can find for the future, and to take all 

the care he can of the trees now remaining. 

8. When at Praslin, I selected a Coco de Mer with a perfect 

healthy germ nearly a foot in length, which I forwarded to Sir 

AYilliam Hooker, by the ‘Noma,’ on the 11th instant. 

I have the honour to be, Sir, 

Your most obedient Servant, 

^ (Signed) Swinbubne Waed, 
Civil Commissioner. 

To the Honourable the Colonial Secretary, ^’c. 
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Notes on Pueraria, DC., correctly rcft^:pe(l by the author to 

Phaseolew. By Gteokoe Bentiiam, P.L.S. 

[Eead Feb. 16, 1865.] 

DeCandolle first published the genus Puerm'ia in the ‘ Annales 

des Sciences Naturelles,’ iv. p. 97, and in his ‘ Memoires sur les 

Legumineuses,’ p. 252, for the Iledysarum tuherosum, Boxb., which 

has the habit and foliage of the large twining Phaseolese, besides 

differing from Iledysarimi in the ii\articulate pod, which, however, 

he did not possess quite ripe. With this he associated a second, 

Nepalese species, which had certainly a flat 2-valved Phaseoleous 

pod. Wight and Arnott (Prod. El. Pen. Ind. Or. p. 205) at first 

followed De Candolle in including the genus among Clitoriese, 

but subsequently some specimens in the Hookerian herbarium 

induced them to believe the pod to be really articulate ; and in the 

Addenda et Corrigenda, p. 445, they express their fear that the 

genus must be reduced to Desmodium. Presuming that this was 

correct, and seeing that the articulation of the pod was confirmed 

by the figure in Wight’s ‘ leones,’ t. 412,1 proposed, in the ‘Plantae 

Junghuhnianae,’ ivvp. 231, to reduce Pueraria to the single P. tu- 

herosa, and to ada the other species to a new genus Neustanthus, 

which I there established for the Polichos phaseoloides, Eoxb., and 

some allied species. Having now, however, many specimens of 

P. tuberosa with the pod nearly ripe, showing no signs of articu¬ 

lation, I turned to the specimens which had misled Arnott, and 

find that the supposed articulation is ojaly a contraction between 

the seeds where an ovule has failed, Avhich appears to be frequently 

the case; and as to Wight’s figure, I find that in the original 

drawing from Avhich it was taken, the deceptive transverse lines 

indicating the joints do not exist; they must have been added by 

Br. Wight’s artist with a view to correcting the drawing to suit 

the written character. It follows, therefore, that my genus Neti- 

stanthus must now be merged in Pueraria, slightly modifying the 

character I gave in the ‘ Plantae Junghuhnianae’ and in the ‘Elora 

llongkongensis,’ so as to include the flat-podded species. The 

genus thus established has the habit and pod of PJiaseolus or of 

some allied genera, with the flowers more like those of Pioclea. 

It comprises nine species, differing often considerably from each 

other in the calyx, the form of the petals, or in the degree of 

adherence of the upper stamen, as well as in the pod, but all, I 
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believe, most conveniently considered as congeners. The follow¬ 

ing is a short synopsis of their characters, 

Pl'eeaeta, DC. 
Calycis lobi v. dentes 2 superiores in nnum integrum v. bifidum connati. 

Vexillum obovato-orbiculatnm, auriculis inflexis sscpissime appendi- 

culatum; ala falcatse earinac medio plus minus adhserentes; carina 

rectiuscula V. apice ineurva v, rostrata, alis paullo brevior v. sublongior. 

Filamentum vexillare ima basi liberum medio cum caeteris connatum v. 

rarius omnino solutum. Antherce uniformes. Ovarium subsessile, cc- 

ovulatum; stylus supeme incurvus, filiformis, imberbis, stigmate parvo 

capitato. Legumen lineare, rectum v. rarius apice incurvum, planum 

V. demum subteres, 2-valve, intus inter semina nudum farctum v. 

septatum. Semina parva, estrophiolata, hilo brevi.—Herbce sutfru- 

ticesve alte volubiles. Folia pinnatim 3-foliolata, foliolis latis integris 

v. sinuato-trilobis, stipellatis. Stipulce herbacem v. striatae. Flores 

in peduuculis elongatis axillaribus v. ad a])ices ramorum subpanicu- 

latis fasciculato-raceinosi, fascieulorum rhachi nodiformi v. rai’ius in 

ramulum evoluta. Bractea angustae v. parvae caducissimae; brac- 

teolcB parvae interdum diutius persistentes. 

Species omnes Asiaticae. Genus a Dioclea differt legumine et saepius 

calyce, a Galactia nunc calyce nunc staminibus et semper habitu, a 

Phaseolo affinibusque carina et stylo. 

* Stipulce peltatim affixes {infra insertionem productee). Calycis lacinic^ 

tubo longiores. Legumen planum latiusculum. 

1. P. Thomsoni, Benth. sp. n. Cal3'cis lobis acuminatis tubo multo 

longioribus, vexillo suborbiculato, alis carina obtuse rostrata subbre- 

vioribus, legumine piano latiusculo membranaceo pilis longis rutis 

hirsutissimo. 

Rami alte volubiles pilis longis patentibus plus minus hirsuti. Foliola 

late rhombea v. lateralia late et oblique ovata, breviter et acute acu¬ 

minata, integra v. late sinuato-triloba, saepe 4—5 poll, diametro. 

Stipulce herbaceae semipollicares et longiores, paullo infra medium 

affixae; stipellce setaceae, longiusculae. Pedunculi elongati, supra 

medium floriferi. Bractece lineari-subulatae, longe ante anthesin de¬ 

ciduae ; bracteolce breves, ovatae, striatae. Pedicelli ad nodos crassi- 

usculos plures, per anthesin I lin., demum 2 lin. longi, reflexi. Caly^ 

fere 6 lin. lougus. Vexillum 8-9 lin. longura, basi auriculis inflexis 

appendiculatum; carina vexillum subaequans. Filamentum vexillare 

ima basi brcvissinie solutum. hegumen rectum, usque ad 4 poll. Ion* 

gum I ])oll. latum. Semina suborbiculato-compressa. 

Uab. Khasia, J. 1). Hooker and Thomson. 

2. P. Th cxbekgi.vna. Calycis lobis tubo longioribus, vexillo obovato, 
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alis carinam incurvo-dilatatain obtusissirae subrostratam acquantibus, 

legumiiie piano latiusculo merabranaceo jnlis loiigis rutis hirsutissimo. 

—Pachyrrhizus Thunbergianus, Sieb. et Zucc. Fam. Nat. FI. Jap. ii. 

113; Neustanthus Chinensis, Benth. FI. Hongk. 86. 

Habitus folia et inflorescentia fere P. Thomsoni, sed minus villosa. Radix 

(v, rhizoma?) tuberosa. Foliola in specirainibus omnia integra gla- 

briuscula V. subtus pilis adpressis conspcrsa. Stipulce lanceolatae, pel- 

tatse; stipell(s setaceje longiiisculsc. Calycis tubus I lin. longus; lobi 

lanceolati, sapremus latus et inlimus angustior 2-2.^ lin. longi, laterales 

paullo minores. Vexillum 7-8 lin. longum, reflexura, biauriculatum et 

supra unguem intus leviter 2-callosum; alae carina multo angustiores, 

basi inaequaliter biauriculatae; carina 6—7 lin. longa. Filameiitum vex- 

illare ima tantum basi brevissime solutum. Legumen omnino P. 

Thomsoni nisi saepius incurvum. Semina P. Thomsoni. 

llab. Japan, SieA.; Nagasaki and Simoda, ; Hongkong, Harland, 

The style and fruit are quite different from those of Pachyr¬ 

rhizus, to which genus Zuccarini had referred it from a similarity 

ot habit and foliage and, in many respects, of flowers. 

** Stipules basi non products. Calycis dentes v. lobi breves v. tubo 

(cquilongi. Legumen planum latiusculum. 

3. P. TUBEROSA, DC. Prodr. ii. 240. Cal3cis tomentoso-villosi lobis 

tubo brevioribus, vexillo suborbiculato reflexo biappendiculato, alis 

falcato-obovatis carinam late incurvam obtusam aequautibus, filamento 

vexillari subsoluto, legumine piano latiusculo pilis longis rufis hirsuto. 

Hedysaruin tuberosum, Roxb. FI. hid. iii. 363; Pueraria tuberosa, 

U ight, Ic. t. 412 (quoad legumen falsa). 

Caulis e radice (v. rhizomate ?) tuberosa altissirae volubilis per anthesin 

Sfcpius ajjliylli. Indumentum breve molle saepe tomentosum im¬ 

primis in inflorescentia. Foliola ampla (d-l-pedalia cx Roxb.)rhom- 

boidea v. lateralia oblique ovata. Stipulce ovatae subcordatac; stipella; 

subulatse. Pedunculi rigiduli, ad nodos superiores defoliatos subfas- 

ciculati V. paniculati. Pedicelli brevissirai, saepius terni, rhachi fas- 

ciculorum minuta nodiformi. Bractece ovato-lauceolatac, caducis- 

simae; bracteolce parva; ovatae subpersisteiites. Calyx 2-.3 lin. longus 

mollis, lobis obtusis v. intimo acuto, vi.x dimidia tubi longitudiue. 

Vexillum circiter 5 lin. longum, lateribus retlexis, basi auriculis in- 

flexis appendiculatuin. Legumen 2-3 poll, longum, 3-4 lin. latum, inter 

Semina saepe constrictum. 

Hab. Hill forests throughout E. India. 

4. P. Candollei, Grah. in Wall. Cat. Herb. Ind. n. 5353. Calycis 

glabriusculi lobis acutis tubo paullo longioribus, vexillo orbiculato 

biappendiculato, alis late falcatis carinam subincurvam obtusam supe¬ 

rantibus, filamento vexillari medio cum caeteris connato, legumine piano 

latiusculo glabro v. vix puberulo. 
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Caulis altissimus ut videtur more P. tuberoses per antbesin apbyllus. 

Foliola ampla stipula; et stipellse P. tuberoses. Pedunculi longissimi, 

fere a basi floridi, ad nodos defoliatos paniculati, apice bracteis line- 

aribus breviter comosi. Kodi jloriferi vix conspicui, pedicellis sub- 

solitariis v. fasciculatis 1-2 lin. longis. Calyx 3^ lin. longus, lobis 

lanceolatis; bracteolee parvae. Vexillum 6 lin. louguni, lateribus re- 

flexis. Carina alls non latior. Legumen fere P. Wallichii, sed non- 

nisi immaturum vidi. 

Hab. Pegu, Wallich, Lobb, Maclellan. 

5. P. PEDUNCULARis, Gruh. in Wall. Cat. Herb. Ind. n. 5354. Calycis 

glabriusculi laciniis tubo brevioribus, vexillo obovato anguste biauri- 

culato, alls carinam apice inflexo-dilatatam erostrem subsuperantibus, 

filamento vexillari soluto, legumine piano latiusculo glaberrimo.— 

Neustanthus peduncularis, Benth. in PI. Jungh. i. 255. 

Herba alte volubilis, villosa. Foliola ampla, Integra, acuminata, uti sti- 

pulse et stipellae, iis P. Wallichii similia. Pedunculi elongati, tenues. 

Pedicelli graciles, faseiculorum rliachi parva nodiformi. Calyx latus, 

tenuis, 2^ lin. longus, lobo supremo latissimo 2-dentato, inferioribus 

acutiusculis tubo paullo brevioribus. Petala fere 7 bn - longa, in sicco 

pallida, carina apice intensius colorata. Vexillum basi angustatum, 

ecallosura. Filamentum vexillare latiusculum et vaginae caeterum arete 

appressum, at non adhaerere videtur. Legumen rectum, nitidulura, 

2, rarius 3 poll, longum, 3 liu. latum, valvis submembranaceis. 

Hab. Nepal, Wallich-, Khasia and Sikkim, J. D. Hooker and T. 

Thomson. 

6. P. Waluciiii, DC. Prodr. ii. 240, et Mem. Leg. t. 43. Calycis 

glabriusculi truncati dentibus brevissimis latis, vexillo obovato vix 

auriculato, alis carina leviter incurva subbrevioribus, filamento vexil¬ 

lari cum cacteris conuato, legumine piano latiusculo glabro subcoriaeeo. 

Alte volubilis, tenuiter pubescens v. glabrescens. Foliola ampla, obliqua, 

acuminata, integra. SOpM/<Elanceolatae,caducissimae; stipelles minxxtx, 

setacem. Pedunculi elongati, graciles. Pedicelli graciles, faseiculorum 

rbaebi iu forma normali parva subnodifonui. Calyx vix 2 lin. longus, 

membranaceus, dentibus nunc obsoletis nunc brevissimis latis, infimo 

paullo eminentiore. Vexillum f poll, longum, basi iu uuguem brevem 

angustatum, exauriculatum v. auriculis angustissimis inflexis subap- 

pendiculatum. Carina vexillum mquans. Filamentum vexillare ima 

basi brevissime solutum, eseterum per antbesin cum cacteris in tubuni 

clausum connatum. Legumen rectum, 3-5 poll, longum, 3-6 lin- 

latum. 

Hab. Nepal, Khasia, Assam, Burma. 

Var. composita, florum faseiculorum rbaebi in ramulum brevem exeur- 

rente.—P. composita, Grah. in Wall. Cat. Herb. Ind. n. 55/0. 

Hab. With the normal form. 
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*** Stipul(s infra insertionem non productoi. Calycis lacinice tuho Inn- 

giores v. paullo breviores. Legumen angustum (I2-2 lin. latum) 

compressum v. subteres, intus scepius septaturn. 

7. P. PHASEOLOiDES. Calj'cis pilosi dente infirno setaceo-acuininato 

tubo longiore caeteris brevioribus, alis carinam breviter rostratara 

superantibiis, legumine angusto subtereti piloso.—Dolichos pliaseo- 

loides, Roxb. FL Ind. iii. 316; D. viridis, Ham. in Wall. Cat. Herb. 

Ind. n. 5559; Phaseolus decurrens. Grab, in Wall. 1. c. n. 5612; 

Neustanthus pbaseoloides, Benth. in PI. Jungh. i. 234, 

Tota pilis rufescentibus v. in pagina inferiore folioldrura subcanescentibus 

plus minus vestita. Foliola ovato-rhombea, Integra v. saepe triloba, 

subtus dense sericeo-villosa. Stipulce ovato-lanceolata?, striatae. Stipellre 

longiuscule setaceac. Pedunculi subsemipedales, supra medium inter- 

rupte floridi, fasciculoriun rhachi nodiformi. Flores vix 4 lin. longi. 

Calyx 2 lin. longus, lobo v. dente summo triangulari 2-dentato, latc- 

ralibus parvis, infimo multo longiore. Legumen 2, v. interdum 3 poll, 

longum, 1 \ lin. latum, intus inter semina septaturn. Semina parva, 

transverse oblonga, bilo laterali. 

Hab. Common in Northern and Eastern India, Malacca, and S. China. 

8. P. Javaxica. Calycis puberuli dentibus obtusis omnibus tubo bre¬ 

vioribus, alis carinam arcuato-subrostratani subaequantibus, legumine 

angusto subtereti piloso.—Neustanthus Javanicus, Benth. in PI. Jungh. 

i. 235; Miq. FI. Ind. Bat. i. pars i. 218. t. 4. 

P. phaseoloidi sed omnibus partibus major. Caulis pilis longis 

hirsutus v. fere glaber. Foliola integra v. triloba, subtus pilis ad- 

pressis nunc raris nunc densis vestita. Indumentum inflorescentia; 

breve subsericeum. Flores quam in P. phaseoloide multo majores. 

Calyx 3 lin. longus, petala 7-8 lin. longa. 

Hab. Java, Zollinger, Junghuhn, Horsfield, and others. 

Neustanthus sericans (Miq. FI. Ind. Bat. i. part 1. 218) appear.^ 

to be a slight variety, with very few or none of the long .spreading 

bairs of the common one. 

9. P. SUBSPICATA. Calycis lobis setaceo-acuminatis tubo longioribus, 

alis Carina arcuato-rostrata brevioribus, legumine angusto comprcsso 

piloso.—Dolichos spicatus. Wall. Cat. Herb. Ind. n. 5557 > ^eu- 

stanthus subspicatus, Benth. in PI. Jungh. i. 234. 

Habitus et folia P. Javanicce. Racemi supenie densiflori, fasciculis 

niultifloris, rhacbi nodiformi. Bractece lato-lanceolatae caducse; brac- 

teolce ovato-lanceolatm, striata:, subpersistentcs. Pedicelli 1-2 lin. 

longi. Calyces rufo-pilosi, 4-6 lin. longi. Vexillum et carina j‘-poll. 

Legumen 3-5 poll, longum, vix 2 lin. latum, subplanum. 

Hab. Assam and Kbasia. 
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I^ote of Observations and Experiments on Germination. 

By G. Eicki^ M.D., E.L.S. 

[Read February 16, 1865.] 

The supposed persistence of cotyledons in WelwitscMa, and the 

established bict that in Streptocarpiis one of them remains during 

the whole lifetime of the plant, assuming the appearance of a leaf, 

are points in vegetable physiology which need not be enlarged 

upon here. 

Having carefully traced the gei’mination of Streptocarpus Bexii 

and S. primuloides, I observed a peculiarity which seems to have 

been overlooked in the only paper on this subject which I have 

seen, viz. the interesting communication of Mr. Crocker in the 

5th volume of the Linnean Society’s Journal. 

The two cotyledons are at first opposite and equal in size; in 

one instance I have seen three; after some time, however, they 

become alternate, the space between the two varying somewhat 

in different seedlings. At a more advanced stage, the upper 

cotyledon thus separated from its fellows begins to enlarge, the 

other retaining its original size, and afterwards decaying. 

On first observing this separation of the cotyledons, I was of 

opinion that it was owing to the development of an internode. 

There might be another explanation, namely this, that the one 

cotyledon remaining sessile, the development of a petiole at the 

base of the other would give rise to this alternation, which accord¬ 

ing to one view would be real, and to the other only apparent. 

I am inclined, however, to believe that there is true alternation 

consequent on the development of an internode. This has rela¬ 

tion to a point respecting which there has been of late some dis¬ 

cussion*, viz. the nature of the descending axis, and which inter- 

node is to be counted as the first. 

In connexion with this, it occurred to me that it might be 

possible, by a certain kind of treatment, to lengthen the existence 

of cotyledons in plants in which they are usually of compara¬ 

tively short duration. Eor this purpose it seemed advisable to 

experiment on plants having large cotyledons which rise above 

ground, become green like leaves, and for some time perform a 

similar function ; I proceeded to put this to the test. 

* See a recent Number of Nat. Hist. Review and of Silliman’s Journal. 
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About the middle of the summer of 1864, haviu" beside me a 

lew seedlings of the castor-oil plant, I pinched off the plumule in 

several; subsequent attempts at the formation of a new axis aud 

leaves required the operation to be repeated, after which the co¬ 

tyledons alone remained and increased to nearly double the ordi¬ 

nary dimensions, the axis which supported them growing also in 

length and diameter. The plants so treated contimied to live for 

three months, and would doubtless have survived longer; but, 

owing to neglect, they were injured by attacks of insects, and 

after some time decayed ; the result, however, was so far satisfac¬ 

tory, since the life of the cotyledons was extended far beyond 

the existence of these organs in plants left to run the ordinary 

course. 

The next experiment, towards the end of July 1864, was made 

on a species of Ipomcea: the large foliaceous cotyledons I con¬ 

sidered as rather an advantage for my purpose. The plumule in 

one plant was pinched, and, as in the former case, the operation 

required to be repeated ; another individual was left uninjured, for 

the sake of comparison, and at the end of three months it had 

produced abundance of leaves, with shoots of 12 to 18 inches in 

length, and a few flower-buds, which, owing to want of sufficient 

light, dropped off, as did the cotyledons, about the end of two 

weeks after germination. The other plant which had been pinched 

continued to live for more than three, months, the cotyledons 

remaining fresh and green and attaining a larger size than under 

ordinary conditions. Owing to the unfavourable period of the 

year, these cotyledons began, at the end of the time mentioned, to 

assume an unhealthy appearance, and, as the phrase is, they 

ultimately “ damped off.” The axis of the mutilated plant made 

quite as rapid progress as that of the other below the scars of the 

cotyledons, and at the end of the experiment the two were about 

equal in diameter. 

• It is my intention to commence a new set of experiments, and, 

of course, under more favourable conditions as regards the period 

of the year. 

There are certain obvious precautions necessary in this matter, 

such as careful inspection of cotyledons in order to prevent in¬ 

jury from insects or mould, and due moderation in 8U])plies of 

fluid where the eva])orating surface is so limited; further, great 

care is requisite in handling the cotyledons. 
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On Musa Livingstoniana, a new/Banana from Tropical Africa. 

By JoiiK KirHi, M.D.,F.L.S. 

[Kcad January 19, 1865.] 

Musa Livingstoniana, sp. nov. 

Jlah. The mountains of Equatorial Africa. Grorongozo, south 

latitude 19°; Mangauja, south latitude 14°; Maravi country, 

south latitude 12°, and the Niger region ? 

In habit this Banana is undistinguishahle from Musa Lnsete, 

Gmel. Byst., and Hook. Journ. Bot. and Bot. jMag. vol. Ixxxvii. 

tab. 5. 223, 224 (JZ. Lnsete, Bruce), which is also a native ot 

the same region. 

AVhere found, several grew together, and the natives liad built 

huts under their shade. Possibly it is cultivated in some parts. 

It is 18 feet high; the stem thick, conical, and bulged at the 

base, where it is of a purple colour. 

The leaf is nearly sessile, the midrib thick, and the blade broad. 

In these respects it resembles M. Lnsete ; but the seed is very 

different. All we know of the fruit is from fallen and withered 

specimens. There is a pendent group of many leathery capsules, 

each 4 inches long, with several seeds ; these are the size of a pea, 

5" long, 4" broad, tuberculated on the surface, rounded, with flat¬ 

tened facets: at one extremity is a deep hilum with raised pro¬ 

minent edges ; at the other a disk-shaped elevation. 

The testa is black, but not glossy as in M. Lnsete, hard and 

brittle. The albumen is white and mealy, deeply convex at both 

ends, where the hilum and the disk-shaped elevation project 

inwards. 

The natives ascribe virtues to these seeds, as fetish; and wear 

them in the purification of women. The seeds of M. Lnsete are 

used in a similar way, but for another purpose. 

I find in the Museum of the Boyal Gardens, Kew, seeds sent 

from the Niger Expedition by Mr. Barter, undistinguishable 

from those brought home by myself. 

The common Banana (ilZ. sapientuni) is grown in the country, 

but has been introduced, as its distribution shows. 
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On the Diatomaceas of Otago, New Zealand. 

By W. Lauder LinAsat, M.D., F.E.S, Edinb., &c. 

[Read February 16, 1865.] 

I suouLD not deem tlie following brief list of Otago Diatoms 

worthy of separate presentation or pnblication were it not that, 

insignificant as it is, it forms, so far as I am aware, the first con¬ 

tribution that has yet been offered to our knovvledge of the Dia- 

tomacese of our New Zealand possessions. 

The list contains only 110 species*, 30 genera and 12 families, 

and includes only 3 new species, viz. Ot/mbella lAndsayana Grev., 

Stauroneis scaphulaformis Grev., and 8. rotundata Grev. Consi¬ 

dering the newness of the field of research, the comparative paucity 

of new forms (2-72 per cent, of the whole) may appear incom¬ 

mensurate and extremet; but this scantiness will become at 

least less surprising when we bear in mind Berkeley’s prediction, 

that foreign Diatoms will be found to exhibit '‘‘‘few new species, and 

certainly no novel forms ” J. However, quite as interesting as the 

discovery of new species and the multiplication of names, is ad¬ 

dition to, or improvement of, our knowledge of the geographical 

range of the lower and more minute forms of vegetation. Even 

so meagre a list as that which follows does not fail to add to the 

number of cosmopolites—of British forms occurring in very dis¬ 

tant lands, or of species otherwise widely or peculiarly distri¬ 

buted. 

Without affixing any value to generalizations based on data so 

defective, it may yet be here set forth, as among the results of 

analysis of the following list, that— 

I. The dLommaxit families are— 

• 1. Naviculeae. 

2. Surirellese. 

II. The dominant genera are— 

1. Navicula. 

2. Pinnularia . 

3. Gomphonema. 

^ r Stauroneis . 

1 Synedra . 

5. Surirella. 

6* Epithemia . 

7. Cymbella . 

No. of 
Genera. 

5 

5 

No. of 
Specie*. 

38 

21 

15 

12 
9 

8 

8 

7 

6 
5 

* .Excluding varieties. t There are no nev (jenera ox families. 

t Introduction to Cryptogamic Botany, p. 128. London, 1857. 

blNN. PROC.-EOT AN V, VOL. IX. K 
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III. The proportion of species to a genus is 3'66. 

IV. The proportion of species to a family 9T6. 

My collection of Diatomacese was made towards the close of 

1861, in the Greenisland district of Otago, around the station or 

farm of Fairfield*, Saddlehill, which formed my head quarters for 

three months. The special habitats or localities were— 

I. The lagoons and marshes of the Kaikorai stream, between 

Abbott’s Creek Bridge and the sea. These were low and 

stagnant after a track of dry weather. 

The substances or media in which the Diatoms were con¬ 

tained were chiefly— 

a. Mud, from their edges or bottom. 

h. Scum, including Confervaceous and other vegetation 

from their surface. 

II. Ditches on roadsides in various parts of G-reenisland, espe¬ 

cially on the G-reat South (or Invercargill) Hoad,—the me¬ 

dium being, for the most part, mud from their shady sides. 

Til. Damp ravines, eaves, or faces of rock, generally shaded by 

foliage. These included waterfalls, and rock-surfaces over 

which water constantly trickled, or which were more or 

less covered or coated by a mass of Algae, Hepaticae, or 

Mosses always soaked in moisture. 

a. (1.) Woodburn ravine, seaward slope of Saddlehill. 

(2.) Various ravines among the Chain Hills. 

h. Limestone-caves near Woodburn. 

c. Faces of rock at— 

1. Coal-pit, Abbott’s Creek. 

2. Abbott’s Creek Bridge. 

3. Behind Greenisland Church. 

4. In the bushf, Greenisland. 

The Diatoms were generally contained in the slime or 

vegetation scraped from the rock-surfaces. 

It will thus be seen that the collection was made from a most 

limited area. It does not pretend to offer a fair representation of 

the Diatoms, even of Dunedin, the capital of Otago; far less can 

it be regarded as typical of Otago or New-Zealand Diatoms in 

* About seven miles southward of Dunedin, on the Great Southland Bead, 

t Colonial or local name for the primitive forest. 
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general. It was confined, further, to freshwater species; and it 

was made altogether under circumstances unfavourable to the 

arrangement of a typical series, or of the gathering new or in¬ 

teresting forms*. 

Considering the frequency with which fossil Diatoms occur, 

and are found identical with, or closely allied to, existing spe¬ 

cies, I anticipated the discovery of not a few interesting forms 

in the Newer Tertiary Marine Limestones (or Calcareous Sand¬ 

stones) of the Greenisland district of Otago, which abound in 

minute Foraminifera; but Professor Rupert Jones, of Sandhurst, 

who has kindly examined f the series of these rocks I collected in 

1861, reports the non-discovery, as yet, of any Diatoms. Still I 

think they wiU be found, though the interest attaching to their 

discovery can scarcely be complete tOl we are in a position to com¬ 

pare with them the existing Diatoms of the sea-bottom of the 

New Zealand coasts. 

Pam. I. EUNOTIEiE + 

Grenus 1. Epituemia. 

1. E. gibba, Ehr. 

2. E. musculus, K. 

3. E. Westermanniae, Ehr. 

4. E. zebra, Ehr. 

5. E. turgida, Ehr. 

6. E. sorex, K. 

Genus 2. Eunotia. 

1. E. gracilis, Sm. 

Genus 3. Himantidium. 

1. H. pectinale, K. 

2. H. bidens, Ehr. 

Pam. II. MEBIDIEjE. 

Genus 1. Mebidion. 

1. M. circulare, Grev. 

2. M. constrictiim, Ralfs. 

* It may interest local collectors to learn that one-half of the muds, &c., which 

I collected in the hope of their containing Diatoms, were found to contain them, 

t Specially, however, for Foraminifera. 

t I am indebted for the determination of the species, as well as for the arrange¬ 

ment, in the following list, to the kindness of Dr. Greville, of Edinburgh, the 

first living British authority in tliat no less intricate than interesting special 

department of botanical research which relates to the Diatomacese. He is de* 

*cnbing and figuring the new species in the Trans. Bot. Soc. Edinb. 

K 2 
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1. 
2. 

1. 
2. 
3. 

4. 

5. 

1. 
2. 

1. 
2. 
3. 

4. 

Fam. III. FEAGILAEIEiE. 

Genus 1. Denticdla. 

1. D. tenuis, K. 

Genus 2. Odontidium. 

1. O. mutabile, Sm. 

Genus 3. Fraoilaria. 

1. F. capucina, Desm. 

Genus 4. Nitzsohia. 

N. parvula, Sm.1 I 3. N. minutissima, Sm. 

N. amphioxys, Ehr. | 4. N. spathulata, Breb. 

Fam. IV. SUEIEELLE^. 

Genus 1. Homieocladia. 

1. H. sigmoidea, Sm. 

Genus 2. Synedba. 

S. minutissima, K. 

S. radians, K. 

S. tenuis, K. 

S. delicatissima, Sm. 

S. tenera, Sm. 

6. S. Ulva, Eir. 

-, var. ft, Sm. 

7. S. acuta, Ehr. 

8. S. fasciculata, Ag. 

Genus 3. Tryblionella. 

T. gracilis, Sm. 3. T. angustata, Sm. 

T. debilis, Ryland, MS. 4. T. levidensis, Sm. 

Genus 4. Subirella. 

S. biseriata, ErcJ. 

S. linearis, Sm. 

S. splendida, Ehr. 

S. tenera, Greg, 

5. S. ovata, K. 

6. S. minuta, Breb. 

7. S. elegans. 

Genus 5. Campylodiscits. 

1. C. cribrosus, Sm. 

Fam.V. STEIATELLE^. 

Genus 1. Diatomella. 

1. D. Balfoiiriaua, Grev. 
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Fam.VI. MELOSIEILE. 

Genus 1. Ctclosella. 

1. C. operculata, K. 3. C. punctata, Sm. 

2, C. Kiitzingiana, Thw. ? 4. C. minutula. 

Genus 2. Htalodiscus. 

1. H. subtilis. Bail. 

Genus 3. Melosiea. 

1. M. subflexilis, K. 

2. M. varians, Ag. 

3. M. orichalcea, Mert. 

Fam. VII. COSCINODISCE^. 

Genus 1. Actinoptychus. 

1. A. undulatus, K. 

Fam. VIII. COCCONEIDE^. 

Genus 1. Cocconeis. 

1. C. pediculus, Ehr. 

2. C. placentula, Ehr. 

Fam. IX. ACHNANTHE^. 

Genus 1. Achnanthidium. 

1. A. lanceolatum, Br4b. I 3. A. coarctatum, Breb. 

2. A. lineare, Sm. | 4. A. trinode. Am. 

Genus 2. Achnanthes. 

1. A. exilis, K. 

Fam. X. CYMBELLE^. 

Genus 1. Ctmbella. 

1. C. cuspidata, K. 4. C. obtusiuscula, K. 

2. C. apiculata. 5. C. Helactica, K. 

*3. C. Lindsayana, Grev. MS., 

nov. sp. 

Genus 2. Cocconema. 

1. C. lanceolatum, Ehr. 
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Genus 3. Amphoea. 

1. A. ovalis, K. 

Fam. XT. GOMPHONEME^. 

Genus 1. Gompiionema. 

1. G. constrictum, Ehr. 6, G. intricatuni, K. 

2. G, ciirvatum, K. 7* G- vibrio, Ehr. 

3. G. cristatum. Rah. 8. G. dichotomum, K. 

4. G. augur, Ehr. 9. G. sequale, Greg. 

5. G. tenellura, K. 

Pam. XII. NAVICULE^. 

Genus 1. Navicpla. 

1. N. Isevissima, K. 

2. N. cocconeiformis, Greg. 

3. N. claviculus, Greg. 

4. N. elliptica, K. 

5. N. indata, K. 

6. N. pusilla, Sm. 

7- N. crassinervia, Rreb. 

8. N. cryptocephala, K, 

9. N. affinis, Ehr. 

Genus 2. Pinnulaeia. 

1. P. major, Sm. 

2. P. viridis, Sm. 

3. P. acuminata, Sm. 

4. P. peregrina, Ehr. 

5. P. radiosa, Sm. 

6. P. viridula, Sm. 

Genus 3. Staueoneis. 

1. S. constricta, Ehr. 6, S. gracilis, Ehr. 

2. S. anceps, Ehr. *1. S. scaphulaeformis, Grev. MS.t 

3. S. linearis, Ehr. - nov. sp. 

4. S. platystoma, Ehr. *8. S. rotiindata, Grev. MS., 

5. S. Phoenicerteron, Nitz. nov. sp. 

Genus 4. Mastogloia. 

1. M. lanceolata, Tkw. 

Genus 5. Colletonema. 

1. C. vulgare, Thw. 

2. C. neglectum?, Thw. 

7- P. stauroneiformis, Sm. 

8. P. gibba, Ehr. 

9. P. mesolepta, Ehr. 

10. P. interrupta, Sm. 

11. P. subcapitata, Greg. 

12. P. borealis, Ehr. 

10. N. rhomboides, Ehr. 

11. N. lanceolata, Ag. 

12. N. cuspidata, K., var. crati- 

cula. 

[Surirella craticula, awe/.] 

13. N. scita, Sm. 

14. N. firma, K. | 

15. N. tumida, Breb. 
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Notes on the Chatham Islands (lat. 44° 30' S., long. 175° W.). 

By Henry Hammeeslet TEAvi:Es, Esq. In a letter to his 

Father, W. T. L. Teavees, Esq., F.L.S. Communicated by 

Mr. Teatees. 
[Bead Nov. 3, 1864.] 

Christchurch, May 18, 1864. 

Mr DEAR Father,—In accordance with your instructions, I 

proceeded to the Chatham Islands group by a schooner (the 

‘ Cecilia,’ of 40 tons) which sailed from Lyttelton on the 12th of 

October last. Our voyage was slow and somewhat uninteresting, 

and it was not until the 19th that we sighted the Horns, two 

conical-shaped hills, on the south-western extremity of Chatham 

Island. On the way doAvn we met large numbers of Eight Whales, 

Hump-backs, and Porpoises, and were, as usual, accompanied by 

Albatroses and Cape Pigeons. After sighting the main island, 

we proceeded directly to Pitt’s Island, and came to anchor oft’ a 

rocky point, forming the western extremity of a small bay, at the 

north end of the island, and at the head of which is the residence 

of Mr. Frederick Hunt, an Englishman who had been settled 

there for nearly twenty years. Opposite Mr. Hunt’s house is a 

rock called the “ Flower-pot,” which forms a shelter for boats en¬ 

gaged in landing or shipping goods. The house is close to the 

beach, and is surrounded by about 250 acres of cleared land, 

mostly laid down to English grasses, and divided into paddocks, 

forming a very compact and well-cultivated farm. With the ex¬ 

ception of these clearings, and of insignificant patches of open land 

in various parts of the island, the whole of Pitt’s Island is covered 

with bush. 

I was received with great civility by Mr. Hunt and his family, 

who invited me to stay with them during the time I should be 

engaged in collecting plants, &c. On this occasion, however, I 

remained on Pitt’s Island for a week only, having been detained 

by a tremendous gale from the north-west. We left on the 24th, 

and reached Waitangi, a Maori settlement on Chatham Island, on 

the following day. Here I presented my letters to Captain 

Thomas, the Collector of Customs, by whom 1 was treated most 

courteously, and who promised to give me every assistance in his 

power, in carrying out the objects of my journey. 

M aitangi is the chief Maori settlement on Chatham Island, and 

IS situated at the south-eastern extremity of Petre Bay, which 

lorms an indentation, some 17 or 18 miles deep, on the south- 
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western side of the island. But for this bay, the shape of the 

island would have been nearly that of an isosceles triangle, of 

which the south-western side would have formed the base. A 

small but deep river flow's into the bay close to Waitangi^ washing, 

on its western side, the foot of some low ridges composed of 

basaltic and doleritic tufas. This river drains a considerable 

tract of hilly ground on the south side of the bay, and is also fed 

by a stream running from a lagoon at the head of the bay. Were 

it not for a bar at its mouth, vessels of from forty to fifty tons 

burthen might enter it, as, inside the bar, the w'ater is deep for a 

considerable distance inland. The huts of the Maories, and the 

residence of Captain Thomas, are situated on low ground on the 

east side of the river. The Maori huts are built of fem-posts 

lashed together with strips of supplejack, and thatched with Toi 

grass, resembling, in all respects, those found in the old pahs m 

New Zealand. Captain Thomas’s residence is built in the same 

way, but is plastered inside and out with clay, and w'hitew'ashed, 

and the roof is shingled. A chapel belonging to the Church ot 

England natives is a very handsome specimen of their style ot 

building. The inside walls are lined with fronds of tree ferns, 

from which the pinnules have been stripped, and which are inter¬ 

woven, in a curious manner, with leaves of Phormium tenoiC. 

The roof is braced w ith boards having white scrolls painted on a 

red ground. The outside w'alls and roof are closely and smoothly 

thatched with Toi grass. The building is about 50 feet long, and 

nearly 30 feet broad, and about the same height to the top of the 

roof. There is a smaller building used as a church by the Koman 

Catholic natives, built in the same style, but more highly decorated 

and more neatly kept. The population of Waitangi, including a 

few More-ore slaves, numbers about 150, all told. Their huts are 

surrounded by well-fenced paddocks, laid down to English grasses; 

but the grass is now almost smothered with the common English 

daisy, mustard, and dock, which are spreading rapidly over the 

whole island. The Maories, generally, possess considerable num¬ 

bers of horses, cattle, and pigs, which run in common on the open 

lands and in the bush. They cultivate large quantities of potatoes, 

maize, pumpkins, and onions, which they supply to American 

w haling-ships resorting to the islands, and occasionally export to 

New' Zealand. I did not find that they cultivated any European 

fruits; but they use largely that of a small species of night¬ 

shade, indigenous to New Zealand, which they introduced to the 

Chatluims, There are also Maori settlements at Tubong, on the 
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north-western side of the island, and at Ware-kawri Tuapeka and 

Kaingaroa, on the north side, having altogether a population of 

some 400 souls, all told. 

The remnant of the More-ores (the name given to the aboriginal 

inhabitants), exclusive of the few who are still retained in slavery, 

is settled at Ohangi, on the south-eastern side of the island. 

They do not exceed 200 in number, and are said to be rapidly de¬ 

creasing. I believe this to be the case; for during my six months’ 

stay not less than eight deaths occurred amongst them. In their 

habits of living they now assimilate to the Maories, and speak a 

language compounded of their own original language and of that 

ot the New Zealanders. Before the invasion of the islands by 

the New Zealanders, which took place about the year 1832 or 

18.35, the More-ores were \erj numerous, numbering little short 

of 1500 people. They are much shorter, but stouter-built than 

the New Zealanders, and have darker skins, but the same straight 

coarse hair; their faces are rounder and more pleasing in expres¬ 

sion ; their noses are Roman in shape, resembling those of the 

Jews. They never tattooed; and, although they originally prac¬ 

tised cannibalism, they had discontinued it before the arrival of 

the New Zealanders. They appear to have been a very cheerful 

people, fond of singing and of telling laughable stories. Their 

habits of living, however, were originally very rude and impro¬ 

vident. They built no huts, merely using a few branches of trees, 

stuck into the ground, as a shelter from the wind. Their chief 

food consisted of fish, birds, shell-fish, and fern-root, w'hich latter 

they prepared in the same manner as the New Zealanders; but 

the women always ate apart from the men. Like many other 

savage tribes, they were very indolent, seldom seeking food until 

pressed by hunger. They had no canoes, there being no timber 

on the islands sufficiently large for constructing them : but they 

formed rafts of the flower-stalks of the Phormium tenor, lashed 

together with supplejack, and having an upright wooden stem, 

ingeniously carved. The paddles were shaped like a spade, and 

were used at the stem of the rafts, very much in the same manner 

as a spade would be used in digging. They made stone axes, 

similar to those of the New Zealanders ; and these, with clubs, &c., 

constructed from the harder woods growing on the islands, formed 

their weapons. In their own quarrels, it was understood that 

the first blood drawn terminated the battle. Such fights were 

uncommon, and were generally for the possession of a seal’s 

carcass or of some mass of whale-blubber which happened to be 
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cast ashore, both of which were esteemed choice delicacies. They 

had no hereditary chiefs, the most successful fisherman or bird- 

catcher, or any member of the tribe distinguished by extra¬ 

ordinary stature or for any useful physical quality, being looked 

upon as an authorized leader. They had no idea of a Grod, in 

our sense of the term, nor, so far as I could learn, of evil spirits; 

but they looked upon a good fishing- or birding-ground as being 

the gift or rather under the charge of an “ Atua ” or good spirit. 

Their mode of disposing of their dead had special reference to the 

particular vocation or fancy of the living subjects. If the dead 

person had been a good fisherman, for example, his body was 

lashed, in a sitting posture, to a raft, and sent adrift with a baited 

line in its hand. If he had been a noted bird-catcher, he was 

fixed in a stooping position between two trees, facing the parti¬ 

cular hill or other spot which he usually frequented. If he had 

no particular vocation, he was put, in a sitting posture, into an 

open hole in the ground, usually about 18 inches deep, with any 

favourite piece of carved wood stuck up before him. Mr. Alex¬ 

ander Shand, son of the late Collector of Customs at Waitangi, 

is, I believe, well acquainted with their traditions and customs, 

and will, no doubt, be able to give you full information upon the 

various subjects to which I have thus shortly referred. So far as 

I could learn, the chronology of the More-ores, unlike that of the 

New Zealanders, is very defective; and consequently they are 

unable to fix, even proximately, the date of their first arrival in 

the islands. They say, however, that they came in two canoes, 

one of which drifted to sea again, but that the other was preserved 

for a considerable period. They are quite in the dark as to where 

they came from originally; but as they resemble the Mangaia 

Kanakas (who form a large proportion of the crews of the 

American whaling-vessels), I conceive it is not improbable that 

they have the same origin. 

The islands were invaded in 1832 or 1835 by the New Zea¬ 

landers, by whom large numbers of the aborigines were killed and 

eaten. In fact, the expedition of the former may be said to have 

been undertaken solely for the latter purpose, a Maori, who 

happened to have visited the islands whilst engaged as a seaman, 

in a vessel trading from Sydney, having reported the aborigines 

as a plump, w^ell-fed race, who would fall easy victims to the 

prowess of his countrymen. By a refinement of cannibal cruelty, 

the unfortunate wretches were compelled to carry the wood, and 

prepare the ovens in which they were to be cooked. Such of 
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them as were destined for the nonce to be eaten were then laid 

in a row upon the ground adjoining the ovens, and were killed by 

blows from a Mere by one of the Maori chiefs. It is not more 

than twenty years since the Maories gave up these feasts. 

Although I found the remains of numerous More-ore skeletons 

in the woods in Pitt’s Island, I was imable to get one in good 

condition. I have, however, brought over several authentic skulls, 

which will probably be interesting for ethnological purposes. 

As I had determined to make Pitt’s Island my head quarters, 

in consequence of its offering greater advantages as a collecting- 

ground, I took the opportunity of my first visit to Chatham 

Island to travel round it. Accordingly on Tuesday, the 27th of 

October, accompanied by Mr. Hunt (who had come over with me 

from Pitt’s Island), I started for the Red Bluff, about six or seven 

miles north of Waitangi. The road led partly through a belt of 

bush, which, for a depth of two or three miles, forms a fringe 

round a large portion of the island, and partly along the sea-shore. 

The weather, unfortunately, was extremely wet, as, indeed, it was 

during the whole of my stay on Chatham Island. The bush con¬ 

sisted principally of Euryhias, Goprosmas, Karaka, Dracophyllum, 

Solantm,, &c., with several tree ferns (amongst which I noticed 

large numbers of Cyathea dealbata), the whole so interwoven 

with our old friend the Supplejack, as to be almost impenetrable. 

Amongst the ferns I found a Lomaria closely allied to, if not 

identical with, Lomaria discolor, PTiymatodes jBillardieri and 

pmtulata, and several others, common in the bush in New Zea¬ 

land. On the beach the Myosotidivm nobile grew with rank 

luxuriance wherever it had not been invaded by the pigs, which 

feed eagerly upon the roots. The Maories dry the leaves, and 

smoke them as a substitute for tobacco. Where the sea-shore 

was sandy, I noticed a coarse sand-grass, identical with one of 

those which occurs upon the Dunes near Christchurch. 

From the Red Bluff we proceeded to Wangaroa, on the north 

side of Petre Bay, and thence, leaving a large tract of sand¬ 

hills between that place and Tubong on our left, we crossed to 

Wari-kauri on the north side of the island. This route led us 

past several small lagoons, apparently destitute of water-plants, 

but fringed partly with rushes and partly with bush similar to 

that before described. The country here is low, and is now 

covered with a young growth of grasses and sedges, mixed with 

Pteris esculenta, and with here and there occasional patches of 

Phormium tenax. 
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On-the sandy tract before alluded to (between "Wangaroa and 

Tubong) I noticed large quantities of a small but beautiful shrub, 

apparently belonging to the genus Leucopogon, grou ing amongst 

the fern and sand-grass above referred to. From Wari-kauri we 

proceeded to Taupeka, once a large Maori settlement, but now 

containing only a few huts. Here we slept, and on the next day 

Avent to Kaingaroa, travelling along a sandy beach, fringed with 

bush, into which we occasionally passed in order to avoid rocky 

points projecting into the sea. With the exception of Eurybias, 

I found no plants in flower; and indeed the weather was so ex¬ 

tremely wet, that I gave up all idea of collecting at that time. 

We remained at Kaingaroa for three or four days, one of which I 

spent at the residence of Mr. Shand at Wakuru, by whose family 

I was hospitably entertained. From Kaingoroa we went to 

Okawa or Waikiri, formerly the principal Maori settlement, and 

the chief scene of their cannibal festivities, and thence returned 

to the Ked Blufi", passing over the Great Lagoon along a reef 

of highly crystalline limestone, which lies about a foot below 

the surface of the water, and crosses it from east to west. This 

reef is generally from forty to fifty yards broad, but occasionally 

narrows to fourteen or fifteen yards, and has throughout a sloping 

bank on each side. 

The lagoon is nearly twenty miles in length from north to 

south, and from eight to nine broad at the north end, narrowing 

to three or four at its southern extremity. It almost intersects 

the island, the space between the north bank and the sea-shore 

being little more than two miles broad, whilst at the south¬ 

eastern end it is only separated from the sea by a sand-bank 

100 or 150 yards in width. This bank is periodically broken 

through by the aecumulated waters of the lagoon, the breach, 

after the lagoon has sunk to high-water mark, being repaired by 

the wash of the sea from the south-east. The lagoon is in some 

places bordered by extensive spongy tracts of Jungermannia, m 

others by grasses, sedges, and rushes, and in others again by 

bush, similar to that which occurs on the sea-shore. I did not 

find any water-plants, such as JPotamogeton, &c., in any of the 

lagoons, though in the centre of a small lagoon on the north side 

of the island I observed some vegetable substances spread upon 

the surface of the water; in consequence, however, of the depth 

of the water, and of their distance from the edge of the lagoon, I 

was unable to obtain any specimens. 

The general surface of Chatham Island, except of that part 
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which lies to the south of Petre Bay, is low and slightly undu¬ 

lating, with occasional hills. For example, on the tract to the 

north of the bay (to the left of the route from Wangaroa to 

AV'^ari-kauri) there are three or four conical hills, attaining an 

elevation of GOO or 700 feet, and composed of basaltic and doleritic 

rocks, and some lower hills near the sea-coast on the north side 

ot the island. These hills are clothed with bush from top to 

bottom. The country to the eastward of the Great Lagoon is 

very low, scarcely rising in any part more than 50 feet above the 

sea-level. The peninsula to the south of Petre Bay is more hilly; 

the hills composed principally of basalts and tufas, and presenting, 

from Jenny Beef round to Cape Fournier, abrupt escarpments to 

the sea. The soil is peaty, and is often 50 feet deep. In several 

parts of the island this peat has been on fire for years, burning 

at a considerable depth below the surface, which, when sufficiently 

undermined, caves in, and is consumed. I have seen the loose 

ashes arising from these fires upwards of 30 feet deep. In one 

place I noticed, in the burning peat, at the depth of G or 7 feet 

from the surface of the ground, the trunks of trees of a growth 

evidently far exceeding any that are now to be found on the 

islands. I was, I am sorry to say, unable to obtain any speci¬ 

mens, in consequence of the great height of the wall of peat and 

the mass of hot ashes below. The surface-growth (exclusive of 

bush) consists principally of grasses and sedges, with patches of 

fern; but I have little doubt that large numbers of indigenous 

herbaceous plants have been destroyed, partly by the constant 

firing of the surface by the natives, and partly by the pigs, cattle, 

and horses which roam aU over it. Nearly the whole country had, 

in fact, been burnt shortly before my arrival. 

There are at present but few land-birds either on this or on 

Pitt’s Island. Formerly the White Crane {ITerodias Jlavirostris), 

the Bittern {^Botaurug melanotug), an Apteryx, said by the 

Maories to have been identical with a New Zealand species, and 

also, according to their accounts, a smaller species of the same 

bird (though I believe this to be the Mallus BieffenbacJiii), the 

Weka {Ocydromus australis'), and the Kakapo (^Strigops hahro- 

ptiltis) were found on both islands, but have become extinct since 

their invasion by the New Zealanders. Mr. Hunt informed me 

that the last time he had seen the Bittern was about three yeare 

ago. The land-birds now found are a large Falcon, the Pigeon, 

the Tui or Parson-bird, the Pukeko {Porphyrio melanotus), the 

Parrakeet {Platycercus, N. Z.), the Fantail, the Pihoihoi or Lark, 
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and a small Titmouse, all identical with birds of the same species 

found in New Zealand. I was told by Mr. Hunt that the Pigeon 

was first seen on the islands within the last eight years, and that 

the Titmouse appeared shortly after the occurrence of the great 

fire in Australia, known as the “ Black Thursday fire.” Mr. Hunt 

is a very careful and trustworthy person; and as his statement 

relative to the Pigeon was confirmed by the Maories, I have full 

reason for believing what he told me, in regard to both birds, to 

be true. Of aquatic birds, I saw the Grey Duck, Brown Teal, 

and two species of Shag common in New Zealand, and a large 

number of Gulls and other sea-birds similar to those which fre¬ 

quent the coasts of that country. Mutton-birds were extra¬ 

ordinarily numerous on a rock known as the Port, lying between 

Chatham and Pitt’s Islands. During my journey round Chatham 

Island, of which I have given you an account above, I saw a 

peculiar Teal on one of the lagoons near the Bed BlufiT. This 

bird had bright scarlet markings on the wings. I fired at it; but, 

owing to the great dampness of the weather, the gun I had with 

me hung fire, and I missed the bird. I never saw another spe¬ 

cimen, and was informed that it was very uncommon. The num¬ 

ber of land-birds of all kinds, however, is extremely limited; 

indeed it is rare to meet with any at all during a whole day’s 

walk in the bush. I attribute their destruction principally to 

wild cats, the progeny of imported animals, although I was in¬ 

formed that a species of Gull or Sea-Hawk also attacks the land- 

birds, and is especially destructive to poultry. 

Besides wild cats, which are common on both islands, there are 

on Chatham Island swarms of the Norway Bat and English 

Mouse. I believe there were no indigenous terrestrial mammals 

on either island, not even a bat; but seals, of several kinds, and 

whales and porpoises are abundant on the coasts, the former fre¬ 

quenting reefs at some distance from the shore. 

I left Chatham Island about the 25th of November, and pro¬ 

ceeded to Pitt’s Island, where I took up my residence with Mr. 

Hunt. As I have before mentioned, the whole of Pitt’s Island, 

with a very trifling exception, is covered with bush. In my first 

rambles in the bush, both here and on Chatham Island, I was 

struck with the perfect identity of the great majority of the 

plants with those of New Zealand; but, as you will observe from 

the collections I made, I felt it my duty to take even those about 

which I had no douht whatsoever. 

In connexion with the remarkable similarity of the flora gene- 
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rally to that of Zealand, I may mention that in a small 

tract of hush on the margin of the Great Lagoon I fonnd three 

trees of the JSdwardsia microphylla, all growing close together, 

and being the only specimens of that plant that I saw on either 

island. They were not in flower or frnit at the time. They were 

apparently all of eqnal age, and were about 5 inches in diameter 

and 15 feet high. Mr. Hunt, to whom I pointed them out, stated 

that he had never seen the plant before. During my residence 

at Pitt’s Island, I was in the habit of examining the coast of the 

bay on which Mr. Hunt’s house is situated twice a day for some 

months; and on one occasion I found a sawn plank of Totara, and 

on another a seed of the same Edwardsia, which had evidently 

been washed ashore, probably from New Zealand. The seed was 

hard and sound. I gave it to Mr. Hunt, who sowed it; but there 

has been, as yet, no time to learn the result. I also saw, on the 

beach, logs of white and red Pines {Podocarpus excelsus and Da- 

crydium mai) and Totara, which had been washed ashore some time 

previously. This would indicate the existence of currents direct 

from New Zealand to this place, probably favoured by the set 

from Cook’s Straits during heavy north-westerly gales. 

There is but one hill on Pitt’s Island, which does not exceed 

600 feet in height. It is composed of basaltic or doleritic rock, 

IS perfectly flat-topped, the summit having an area of about eighty 

acres covered with peat to the depth of 5 or 6 feet, and support¬ 

ing a mixed growth of grass, fern, PTior^iim tenax, and shrubs. 

From the summit of this hill a good view of the whole group of 

islands is obtained. I was, unfortunately, unable to visit South¬ 

east Island, which appears to be the highest land in the group, 

and which I was told contained several plants not to be found 

either on Chatham or Pitt’s Islands. I had one opportunity of 

visiting it; but, owing to the great dampness of the season, I was 

afraid to leave my collections, which required unremitting atten¬ 

tion. During one short absence, I lost a very large number of 

plants (including my only specimens of Euphorbia, Edwardsia 

'fnicrophylla, and Jifesembi'yanthemuvi), which, on my return, I found 

to be one mass of mildew. The several members of Mr. Hunt’s 

family were, during the whole time of my stay, so busily employed 

m their various duties that I felt I could not impose upon them 

the extra task of attending to the plants; and this prevented me 

from visiting the various outposts and reefs connected with the 

Chatham Islands group. 

In regard to insects, &c., my knowledge is too limited for me 
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to venture upon many observ^ations respecting those which occur 

on the islands. I noticed, however, amongst others, the common 

New Zealand blue-bottle and yellow flesh flies, and the European 

or Australian house-fly; mosquitoes and sandflies are abundant. 

In the bush I saw a considerable number of spiders, including 

one very large Mygale, which also frequented buildings, making 

its nest in the thatch. I found several beetles. Moths and 

butterflies were rare, the few I met with being apparently iden¬ 

tical with New Zealand species. 

Several introduced plants are spreading rapidly—for example, 

the White Clover, the English Daisy, the Dock, the Mustard, the 

English Burr (which growls with the utmost rankness in the bush 

on Pitt’s Island, often to the height of 3 feet and upwards), the 

JPolygontm found on the Canterbury Plains, the wild Strawberry, 

and others. Indeed, from the luxuriance and rapidity with which 

these plants grow, I have little doubt that, if not checked, they 

would soon overcome and replace the indigenous herbaceous 

vegetation. All kinds of introduced vegetables grow with great 

vigour; and since the importation of bees, European fruit-trees 

and bushes have produced fi’eely. 

In conclusion I would suggest that if any other person should 

be tempted to visit the islands for botanizing purposes, the 

months from December to April inclusive would be found to be 

the best season. 
Tovu* affectionate Son, 

Henby Hammebsley Tbatebs. 

On the Lentibularieae collected in Angola by Dr. Welwitsch, 

A.L.S., with an Enumeration of the African Species. By Pro¬ 

fessor Keeper of the Herbarium and Library, Kew. 

[Read December 15,1864.] 

Through the courtesy of Dr. Welwitsch, I have had the oppor¬ 

tunity of examining his remarkably fine set of this singular little 

Order, and of drawing up the following synopsis of all the species 

collected by him, with descriptions of those which appear to be 

new. I have added some notes and descriptions of other African 

Utricularias in the Kew, Dublin, and Linnean Society’s herbaria. 

Altogether ten new species of Utricularia and one of Genlisea are 
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described. The occurrence of the latter genus in Africa is in¬ 

teresting, as it has hitherto been regarded as exclusively Brazilian. 

Specimens of probably the same species as that gathered by Dr. 

W^elwitsch are in the Hookerian and Dublin collections, from 

Burke (Magaliesberg), and in Mr. Bentham’s herbarium, from 
Zeyher. 

It is very difficult to trace the geographical distribution of Blad¬ 

der worts, owing to the imperfect way in which they are often dried 

by collectors, and especially to the insufficiency of the published 

descriptions of many species of which we have not the type speci¬ 

mens within reach. A few of Dr. Welwitsch’s plants, if I have cor¬ 
rectly determined them, are widely spread. JJ. subulata, of which 

Barter also gathered specimens in Lagos Island, is a well-known 

American species: it is the only African TTtricularia that I have seen 

with medio-fixed bracts. Z7. reticulata, JJ. stellaris, and TJ. diantha 

are Indian, as is also TJ. casrulea, of which Barter sent home speci¬ 

mens from the Niger Expedition. Dr. Hooker, in his memoir 

upon the botany of the Cameroons (Linn. Journ., Bot., vii. 209), 

records the occurrence upon those mountains, at an elevation of 

5000 feet, of the elegant little Indian JJ. orhiculata. It is not in 

Dr. Welwitseh’s herbarium, but it is probably found at Sierra 

Leone, as pointed out by Benjamin, who indicated its close rela¬ 

tionship to, if not identity with, JJ. striatula. Smith, the type 

specimens of which species are very imperfect. JJ. Sandersoni, 

described below from specimens (collected at Natal) in the Dublin 

herbarium, approaches in general facies to the group to which JJ. 

orhiculata and a few Himalayan species belong, but it wants the 

appendaged seeds which seem to characterize that section of the 
genus. 

1. Genlisea, St. Hilaire. 

G. AFRicANA, sp. nov. Scapo 3-00-floto, pedicello flori aequilongo 

vel longiore, corollac purpureae labio superiore late ovato, inferiore 

trilolio calcar porrectiim obtusum aequante.—Folia carnosula dense 

rosulata, spathulata v. obovata, obtusa, integerrima, in petiolum angus- 

tata, glabra, saepius |-l poll, longa, 1|—4 lin. lata, interdura minuta, 

v. elongata ad 2 poll, attenuata. Scapi 4-14 poll, lougi, erecti, in¬ 

terdura raraosi, rarais strictis adscendentibus, squarais 1-4 minutis 

basifixis reraotis saepe instructi, irao glabri, sursum glanduloso-[raberiili 

vel glabrescentes, raro 1-2-flori. Bractece rainutae basifixac lanceolatae ; 

bracteolae aequilongae angustiores. Pedicelli graciles, saepius glandu- 

loso-pubescentes, 3-8 lin. longi, fructiferi adscendentes v. subpatentes. 

Calyx 5-partitus, lobis subaequalibus, oblongo-lanceolatis acutiusculis. 

linn. PEOC.—BOTANY, VOL. IX. L 
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Corolla labio superiore apice rotuiulato-obtuso v. retuso calycis lobum 

sup. 2—3-plo superante, labio corollae inferiore lobis subsequalibus v. 

ceutrali majore, calcari crasso sparse glancluloso labio inferiore inter- 

(lum paulo breviore. Stigma 1-labiatuin. Capsula dehiscentia (in- 

terdum irregulariter) circumscissa. Semina iiiinuta,plus minus ovoidea, 

alveolata. 

“Flores dilute purpurei,. exsicc. caerulescentes.”—Welwitsch. 

Welwitsch, Iter Angolense, no. 260. Distr. Iluilla, “in pratis palus- 

tribus et campis uliginosis juxta Rivi de Lopollo, socialis cum Eno- 

cauloneis, Lobeliis, Burmannits specie, etc., ad 5000-5200 ped. alt. 

.Jan. et Feb. 1860! Magaliesberg, Burke in herb. Hook.! S. Africa, 

Zeyher, 1425, in herb. Benth.! 

2. TItricllaeia, lAnn. 

§ 1. Scapus ex axi demerso, segmentis multisectisplus minus capil- 
laceis scepissime utriculiferis, per Jlorescentiam persisfente. 

A. Scapus vesicis injlatis in verticillum unicum dispositis instructus. 

1. U. stellaris, L. 

Widely spread in Africa, as in India. Dr. Welwitsch sends it 

from Angola, Mr. Barter from the Niger, and Dr. Kirk from the 

Zambesi. It has been previously recorded from northern and 

eastern tropical Africa and also from the Cape. 

R. Scapus nudus vel squamis minutis paucis instructus. Bractece soli- 

tarice (i. e. bracteolee 0). 

2. U. reflexa, sp. nov. Scapo 2-1 (rar. 3)-floro, pedicellis elongatis 

primum floriferis erectis, fructiferis arete recurvis, corollae flavae labio 

superiore calyce 2-3-plo longiore rotundato integro, labio inferiore 

amplo calcar porrectum crassum cylindricum obtusum excedente.— 

Scapi erecti, nudi, 2-5 poll, longi. Bractea ovato-rotundata, obtusa, 

amplexicaulis. Pedicelli elongati, fructiferi reflexi 1-2 poll, longi. Ca¬ 

lyx lobis subaequalibus, rotundato-ovatis. “ Flores intense flavi 

(Welwitsch). Ab aj)ice corollae labii sup. ad extremum calc, labii in- 

ferioris circiter 6-8 lin. 

Welwitsch, Iter Angolense, no. 269. Distr. Huilla, “ Frequens in flum. 

Guipumpimhime aliisque rivis lente faientibus territorii Humpatensis, 

circiter 4800 ped. alt.” Apr. 1860! Ufem von Nebenflussen der 

Schuri, Vogel in herb. Hook.! Nu])e and confluence of Niger and 

Quorra, Barter in herb. Hook.! 

It differs from Xltricularia vulgaris in bearing only one or two 

flowers, in the long erect flowering pedicel far overtopping the 

unexpanded flowers, and in the sharply recurved pedicel of the 

fruit. 
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3, U. sp. nov. ? alF. U. GiBBiS, L. Scapo 2-1-floro, pedicellis calycem 

aequantibus v. eodem 2-3-plo longioribus, fructiferis divaricatis, corolla; 

labio Buperiore lobo calycis 2-3-plo majore late rotundato, labio in- 

feriore obscure 3-lobulato calcari conico sursum curvulo obtuso a;qui- 

longo.—Scapus 1-3-unc., sajpius 1-2-florus, firmulus, nudus. Bractea 

basifixa, late rotundata, amplexicaulis. Calyx lobis rotundatis obtusis. 

“ Flores aurantiaco-flavi” (JVelwitsch). Corolla circa 5 lin. longa. 

Welwitsch, Iter Angolense, no. 2/0. Distr. Huilla, “ad ripas. 

lacus magni dicti ‘ Lagoa de Trantala,’ ad circiter 4000 ped. alt.” 

I have not seen this plant in ripe fruit. It is likely to prove 

an undescribed species. 

4. U. DiANTHA, Ram. et Sch. (U. ambigua, A. DC. Prod. viii. 9; U. 

gracilis, Lepr. M.S. ined. For further synonymy, vide Joum. Linn. 

Soc. iii. 176). 

Welwitsch, Iter Angolense, no. 267, “frequens (sed hoc unico loco ob- 

servata) in lacu dicto ‘ Lagoa da Fuiida ’ non procul a dumine Bengo,” 

Sept. 1854! Lagos Island, Barter in herb. Hook.! Magaliesberg, 

herb. Hook.! Natal, 5000-6000 feet, Sutherland in herb. Hook.! 

A species widely distributed in India. 

3. U. DIPLOGLOSSA, Welwitsch, MS. Scapo unifloro, fructifero re¬ 

curve, coroll® labio superiore 2-3-crenato, palato labii inferioris indato 

emarginato ad labium superius adpresso, calcari late conico obtuso. 

—Scapus ereetus, brevis, 3-9 lin. longus, medio bractea amplexicauli 

late rotundata truncata instructus, ex axi demerso parce ramoso utri- 

culas atro-virides v. lividas crebros majusculos brevissime pedicellatos 

gerente. Corolla dava labio superiore apice 2-3-crenato (nec biddo), 

labio inferiore dedexo superiore latiore, margine subintegro, palato 

maximo, calcari labio inferiori ut videtur sub®quali. Capsula calycem 

vix aut paululo superante. Semina compressa peltata polygona aptera. 

“ Corolla dava; vesicul® plerumque livido-purpure®” (^Welwitsch). 

Labium coroll® inferius ad 3 lin. latum. 

Welwitsch, Iter Angolense, no. 271. Distr. Huilla, “in spongiosis . . . 

in editioribus de Morro de Lopolla, ad 3300 ped. alt.” 

Most of the particulars in this description are taken from Dr. 

Welwitsch’s accurate memoranda. The peculiarities of the flower 

in such a case can be satisfactorily observed only in living speci- 

niens. The species is a singular one, and, so far as I can make 

out, undescribed. 

6. U. CYMBANTHA, sp. nova. Tenuissima, scapo brevissimo (3-6 lin. 

longo) unifloro, labio superiore coroll® brevissimo retuso lateribus an- 

tice productis labio inferiori transversim rotundato-oblongo integro 

basi cymbiformi-saccato connatis.—Axis demersus tenuissimus ra- 

mosus, foliis simplicibus vel 2-3-partitis capillaribus utriculiferis. 

Scapus gracillimus. Bractea minuta basidxa rotundata obtusa. 

Jj 2 
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Calyx lobls membranaceis siibsequalibus rotundatis. Corolla parvula 

labio superiore calycem paulo superante. Flores circiter 2 lin. longi, 

“pallide flavescentes sive straminei” (JVelwitsch), 

Welwitsch, Iter Angolense, no. 272. Distr. Huilla, “nunc natans nunc 

fere terrestris in stagnis.in editioribus sylvaticis de Morro de 

Lopolla.” 

This is one of the most remarkable species of the genus that I 

have seen. The divisions of the submerged leafy axis are almost 

of microscopic tenuity. The curious form of the flower, owing to 

the connation of the margins of the very short, but broad retuse 

upper lip with the scoop-shaped lower lip, the cavity of which is 

not produced anteriorly in the form of a spur as in most Utricu- 

larias, but, ou the other haud, thins out in this direction, being 

deepest towards the base of the corolla, distinguishes the plant 

at once from all other floating species with which I am acquainted. 

Unfortunately I have not seen mature capsules. 

C. Bracteolce laterales yeminatcB minutissimce adsunt. Corolla labio 

inferiore bifido, 

7. U. RiGiDA, Benj. 

A very remarkable species growing in Senegambia and Sierra 

Leone, described by Benjamin in the ‘ Linnsea ’ {vol. xx. p. 303) 

from fruiting specimens with imperfect flowers. Having recently 

seen good specimens in flower in the Dublin and Paris herbaria, 

I add a description of the corolla and calyx-lobes. Some of the 

firm and rigid many-flowered scapes are attached to a widely- 

spreading, much divided, leafy axis with capillary segments, nearly 

or quite destitute of “ bladders other scapes are free, but may 

have been torn off when collected. Whether this leafy axis be sub¬ 

merged or terrestrial I cannot tell: it is probably sometimes one, 

sometimes the other. In habit the plant resembles the ciirious 

Abyssinian genus Qiiartinia, Rich. 

Calyx lobis insequalibus, superiore majorelate orbiculato, inferiore ovato- 

rotundato obtuso. Corolla labio superiore calyce duplo longiore ovato- 

rotundato obtuso integro, labio inferiore bilobo, lobis obtusis, basi 

ecalcarato leviter saccato. 

§ 2. Scapus basi foliis linearibiis, spathulatis v. obovato-spathulatis 
integris, ante Jlorescentiam seepe evanescentihus. Setnina ex- 
appendiculata. 

A. Bracteee medio affixte; bracteolce 0. Flores lutei. 

8. U. SUBULATA, L. 

Welwitsch, Iter Angolense, No. 2.57. Distr. Huilla, “ in pascuis cditis 
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de Empalanca, locis breve diimetosis rauscosis humidiusculis, ad 5000 

usque ad 5500 ped. alt.,” Apr. 1860! Swamp, Lagos Island, Barter 

in herb. Hook.! (? Sierra Leone, Smeathmann and Afzelius, kerb. Linn. 
Soc.). 

This is a well-known American plant. Between the African 

and American specimens I am unable to find any difference. 

They agree in their setiform scapes and divaricate pedicels, mi¬ 

nute bracts free below their insertion, colour of corolla and thick 

porrect spur, which is about equal in length to the 3-lobed lower 

hp of the corolla. . 

B. Scapus squamis, bracteis bracteolisque basifixis. 

a. Pedicelli lobis calycis ssepius longiores v. eisdem submquilongi. 

9. U. RETICULATA, Smith. 

Welwitsch, Iter Angolense, no. 265. Distr. Huilla, “Valde rara in 

pratis palustribus subspongiosis ad sinistram ffuminis Guipumpunhime 

Sobati de Humpata (circa 4800 ped. alt.).” Apr. 1860. 

Excepting that the pedicels of the young fruits are ascending 

instead of reflexed, I do not find any difference between this plant 

and the common Indian typical form. Dr. Welwitsch’s speci¬ 

mens are twining, and 14-20 inches tall. What a fine thing this 

would be to introduce into our tropical aquaria! 

10. U. CiERULEA, Linn, herb.’, Oliver in Linn. Proc., Bot., iii. 179i 

In a swamp in Lagos Island, Niger Expedition, Barter in herb. Hook.! 

11. U. MANNii, sp. nova. Scapo gracili glabro, 2-5-poll., 1-3-floro, 

pedicellis saepius patentibus, corollae labio superiore erecto suboblongo 

obtuso integro calycis lobum superiorem obtusum paulo excedente, 

labio inferiore flabelliformi-cuneato integro, calcari conico-cjlindrico 

recto dependente calycis lobo inferiore longiore, lobo calycis persistentis 

superiore demum inferiore fere duplo longiore.—Folia anguste spathu- 

lata obtusa 1-2^ poll, longa, in petiolum longe angustata. Scapus 

squamis paucis subulatis basifixis instructus. Calyx lobo inferiore 

ovato-elliptico obtuso, demum minute bifido. 

Camaroons mountain, 4000-6000 feet, Mann ! 

This is the unnamed plant referred to in Dr. Hooker’s memoir 

on the plants of the Camaroons (Linn. Joum. vii. 209). Speci¬ 

mens in flower have been received since. The colour of the 

flower remains uncertain. 

12. U. SPIRALIS, Smith (A. DC. Prod. viii. 14). 

Sierra Leone, Afzelius, 1798. 

The solitary specimen in Smith’s herbarium resembles a slender 

form of U. reticulata, of which I should have been inclined to re- 
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gard it as a variety, were it Bot that the lower lip of the corolla is 

described as 3-lobed. 

13. U. PREHENSiLis, E, Meyer, Comm. 282. Scapo (3-6 unc.) erecto 

V. volubili 2-4-floro, pedicellis erectis, corollse labio superiore angusto 
oblongo obtuso integro v. leviter retuso calycem 2-plo superante, labio 

inferiore arrecto basi infra palatum angustato calcari dependente subu- 

lato-conico saepius leviter ahtrorsum curvulo acuto aequilongo.—“ Her- 

bula rbizomatecaespitoso tenui albidofragilivesiculifero et foliifero,foliis 

erectiusculis lanceolatis vel ligulatis, basi longe in petiolum attenuatis, 

..Scapi saepius 1-3 aggregati 2-6 flori. Flores crocei.‘ 

labium inferius obcordatum, patens, disco profunde 4-canaliculato, 

gibboso cristatum.” Calcar lobo inferiore calycis 2-3-plo longius. 

Capsula calyce accrescente brevior. Semina matura anguste ovoidea 

tuberculata. A summo labii superioris corollae ad apicem calcans 

circiter 7 (6-8) Un. Pedicelli 3-4 lin. longi. 

Welwitsch,Iter Angolense, no. 261. Distr. Huilla, “in uliginosis sylva- 

ticis editis locis spongiosis de Morro de Lopollo (circa 5400 ped. alt.), 

socialis cum Xyrideis et Lycopodiaceis. Etiam in summis pascuis 

prope Humpata.” Apr, 1860! Prope Omsancaba, Drege, no. 4839, 

in herb. Hook.! 

This species resembles U. Wallichiana of India, and might be 

taken for a large-flowered variety of it. It differs in its less 

acutely cuspidate calyx-lobes, the upper lip of the corolla twice 

as long as the upper calyx-lobe, and tuberculate seeds. 

S. parvifiora. Scapo gracillimo, floribus minoribus, corollae labio supC" 

riore calycem paulo excedente ovato-rotundato. Flores flavescentes 

unicolores (Welwitsch). Corolla a summo labii superioris ad apicem 

calcaris circiter 3 lin. 

Welwitsch, Iter Angolense, no, 264. Distr. Pungo Andongo, “in uli¬ 

ginosis ad ripas rivuli ‘ Casa late ’; in praeruptis de ‘ Pedra Songue, 

Feb. and Apr. 1857.”! On rocks in the rivers of the Sierra del 

Crystal, Mann (July 1862) in herb. Hook.! 

14. U. TORTiLis, Welwitsch, MS. Scapo (4-6-unc.) volubili 1-5-floro, 

pedicellis gracilibus adscendentibus calycem aequantibus, corollae fla- 

vescentis labio superiore integro calyci subaequilongo, calcari de¬ 

pendente conico acutiusculo calycem paulo excedente labio inferiori 

corollae arrecto subaequali.—“ Terrestris, radicis hbrillis albidis carno- 

sulis ramulosis ramellis subcompressis hinc inde vesicula terminatis; 

folds tempore florifero evanidis. “ Scapus flliformis digitalis spira- 

liter circa cidmos Cyperaceanim volubilis 1-4-florus. Corolla flaves- 

cens; labium superius integrum intus verticaditer purpureo-striatum » 

labium inferius subintegrum, gibbo-luteum, peripheria albido-flaves- 

cens.Capsula (submatura) calyce omnino tecta.” Bractea 

minutae; bracteolce saepe desuut. Calyx lobis subaequalibus vix acutis- 
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Corolla calcari antrorsum leviter curvulo. A summo eorollaj labii 

superioris acl apicem calcaris circiter 2} lin. 

Wehvitsch, Iter Angolense, no. 258. Distr. Iluilla, “ in paludosis spon¬ 

giosis breve graminosis de Morro de Lopollo, semper cum Algis muci- 

laginosis socialis ad 5500 ped. alt./’ Maio 1860. 

This jjlant differs from the preceding in the absence of leaves 

at the time of flowering, its smaller flowers, the upper lip of the 

corolla about the same length as the upper calyx-lobe, and the 

spur but very little exceeding the lower sepal. It approaches 

V. scandens, Benj. and the voluble form of U. Wallichiana, Wt., 

differing from the former in its pedicels, which ascend after 

flowering; from the latter in the sepals, which are not acutely 

cuspidate. It may probably turn out to be a variety of the latter 

species. 

15, U. MicROPETALA, Smith (A. DC. Prod. viii. 19). 

Sierra Leone, Afzelius, 1/98. 

Of this very singular species I have seen only the specimen in 

the Smithian herbarium. It differs from all other African species 

kno’w'n to me in the proportionally enormous dependent spur, 

which appears to be four or five times as long as the small lower 

lip of the corolla. 

In U. capensis and JJ. livida (under h) the pedicels are some¬ 

times fully equal to the calyx in length. 

Benjamin describes a TJtricularia of Drege’s in the ‘ Linnaea ’ 

(vol. XX. 314) which I am not able satisfactorily to identify, 

although it is apparently well described. Its diagnosis is as fol- 

lows:— 

16. U. LONGECALCARATA, “Scapo crassiusculo paucifloro, pcdi- 

celli capillaceis bracteis.2-3-plo longioribus, lobis calycis 

aqualibus ovatis obtusis, corollae labio superiore oblongo emarginato, 

inferiore vix longiore late rotundato, calcari j)orrecto recto liueari sub- 

obtuso subduplo breviore. 
Prom. B, Sp., Drege. Scapus 2-poll.; pedicelli l~l-i Im- longi. Corolla 

a summo labii superioris ad apicem calcaris 4-4^ lin.” 

b. Flores sessiles v. subsessiles, v. pedicellis calyce saepius brevioribus. 

17. U. LiNARioiDBS, Wclwitsch, MS, Scapo stricto erecto (8-16- 

poll.) ssepius multifloro, floribus majusculis a])proxiraatis subses-silibus, 

labio superiore corolla: late quadrato-rotundato retuso calyce multo 

(ad 3-5-plo) longiore, labio inferiore galeato integro calcari cylindrico 
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subulato antrorsum falcato-curvato acuto sequilongo.—Folia obovato- 

spathulata longe petiolata (tempore florifero saepe evanida). Scapus 

mterdura furcatus, squamis basifixis minutis remotis paucis instructiis, 

racbi inter flores sacpe flexuosa internodiis 3-9 lin. longis. Braden 

bracteolaeque basifixae subaequales pedicellos brevissimos aequantes. 

Calyx lobis aequalibus, rotundatis, concavis. Corolla “intense pur¬ 

purea, palato flavo-velutina,” calcari acuto v. acutiusculo labio infe- 

riore aequi- v. subaequilongo. Capsula globosa corolla marccscente 

obtecta. Semina minutissima. A summo pedicelli ad apicem calcans 

4-6 lin. 

Welvvitscli, Iter Angolense, no. 266. Distr. Huilla, “frequens in spon¬ 

giosis juxta rivulos totius agri Lopollensis mox post pluvias vernales 

(ad 5000-5200 ped. alt.),” Oct. 1859 ! 

18, U. Welwitschii, sp. nov. Scapo stricto erecto ad 5-12 poll, longo 

multifloro (5-16-floro), floribus aurantiacis sessilibus v. subsessilibus, 

corollae labio superiore erecto late ovato-rotundato obtuso integro la- 

teribus retlexis calycem fere duplo excedente, calcari subulato-cylm- 

drico antrorsum curvato acuto labio inferiore fere duplo longiore, cap¬ 

sula globosa calycem paululo superante.—“ Folia laxe rosulata elon- 

gato-spatbulata, in spec, floriferis rarius obvia. Calycis lobi flaves- 

centes(?) rubro marginati obtusi, inf. quidquam denticulatus. Corolla 

flava; labia sup. et inf. purpurascentia; palatum aurantiacum ; calcar 

livido-purpureum acute conicum antrorsum et sursum flexum. Scapus 

coustanter dexuosus in ejus parte fructifera.” Scapus squamis nii- 

nutis paucis basifixis instructus. Floribus, sub lente, minute puberulis. 

Calyx lobis aequalibus rotundatis. A summo corollae labii sup. ad 

apicem calcaris circiter 3 lin. 

Wehvitscb, Iter Angolense, no. 263. Distr. Huilla, “ in pascuis uligi* 

nosis.sat frequens circa Lopollo,” Nov. et Dec. 1859! 

The scape is sometimes branched, the flowers alternating usually 

at intervals of 4-G lines, though frequently approximated, along 

one-third to half of its length. 

19. U. FiRMULA, IVelwitsch, MS. Scapo stricto erecto (ssepius 4-7 

unc. longo) multifloro, floribus parvis sessilibus, labio superiore coroll® 

calycem superante apice bifido lobulis obtusis, calcari sursum infundi- 

buliformi, dependente v. leviter antrorsum obliquo acutiusculo labio 

inferiore 3-lobulato parvo longiore.—“ Scapus e foliorum radicalium 

rosula erectus, simplex v. bifidus pro more sat firmus. Folia obovato- 

spatbulata. Labium (corolla;) superius flavicans, bilobura; inferius 

aurantiacum palato intense aurantiaco-rubro.” Scapus squamis mi¬ 

nutis paucis basifixis instructus. Calyx lobis sequalibus rotundatis. 

A summo corollm labii sup. ad apicem calcaris 1^-2 lin. 

Welvvitscb, Iter Angolense, no. 262. Distr. Pungo Andongo, “in hu- 

midis sylvaticis breve graminosis prope Sansamanda ad dextram flum- 
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Ciianza,” Maio 1857 ! (? Island at Victoria Falls on the Zambesi) 

{Dr. Kirk in herb. Hook.). 

The flo wers are very numerous, and are scattered at short 

intervals along half or even more of the length of the scape. 

This plant is a near ally of the foregoiug (Z7. Welwitschii), but 

difters in its smaller flowers and bilobed upper lip of the corolla. 

Dr. Kirk’s specimens are stouter than those from Benguella. 

The flowers are not in a good state for examination, and the 

ovato-quadrate upper lip of the corolla is scarcely even retuse ; 

so that I cannot feel sure it ought to be referred to the same 

species. 

iiO. U. SANGUINEA, sp.nov. Scapogracili crccto (l|-6 poll, longo), 1-4- 

floro, pedicellis bracteis aequilongis, floribus sanguineo-purpureis, labio 

superiore corollse calycem superante oblongo v. obovato- v. cuneato- 

oblongo integro v. leviter einarginato, calcari subporrecto cylindiico 

acutiusculo apice antrorsum cnrvulo labio inferiori amplo qnadrato- 

rotundato aequilongo v. paulo longiore, capsula calyci fere reqnilonga 

subcernna.—“ Folia spathulata carnosula fragilia. Flores lactissime 

sanguineo-pnrpurei ” (Welwitsch). Calyx lobis aequalibus late ovato- 

rotnndatis obtusis. Semina minutissima, sicca angulata. A palato 

ad aj)icem calcaris 2-5 lin. 

This plant is near U. capensis. It may be distinguished by the 

different form of the upper lip, which is narrower below, and does 

not appear to have its margins reflexed at all, at any rate not so 

as to hide the upper lobe of the calyx. It appears very variable 

in the size of the flowers. In this respect, indeed, it by no 

means stands alone amongst the species of this section of Utricu¬ 

lar ia. 

Welwitsch, Iter Angolense, no. 259. Distr. Huilla, “ frequentissima in 

pascuis uliginosis, et imo in cultis relictis circa Lopollo ad 5000 pcd. 

circiter super mare,” Feb.-Apr, 1860! Magaliesberg, Burke in herb. 

Hook.! 

^1. U. PUBESCENS, Smith (A. DC. Prod. viii. 19). 

Sierra Leone, Afzelius. 

U. ARENARiA, A. DC. {Prod. viii. 20). 

Senegal, Perottet. 

I have seen but very imperfect specimens of this plant. I can¬ 

not identify it wdth any species occurring further south. 

-3. U. CAPENSIS, Sprenyel, Syst. Veg. i. 50. Scapo gracillimo (1-6- 

poll.) sajpius 1-2-3-floro, pedicellis calyci aequilongis v. brevioribus, 

lobis calycis paulo inaequalibus, labio superiore corollac ovato-rotundato 

breviter bifldo v. late emarginato calycem superante, labio inferiore 
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amplo semiorbiculari leviter lobulato v. subintegro calcari oblique 

dependente cylindrico acutiusculo v. vLx obtuso excedente v. sub- 

sequante.—Folia tempore florifero saepius evanescentia. Calyx lobo 

superiore majore ovato-rotundato obtuso. Corolla labio superiore 

marginibus reflexis. Capsula globosa calycem paululo superans v. 

ajquans, erecta v. subcernua. Semina minuta, matura compressa ro- 

tundata sub lente subtilissime tuberculata. 

Cape of Good Hope, various Collectors. 

The above description rests principally upon specimens of 

Drege’s and Colonel Bolton’s, the latter (in the Dublin Uni¬ 

versity Herbarium) gathered near Grahamstown. It appears to 

be a variable plant, not only in the size of the flowers, but also in 

the form of the lobes of the bifid or emarginate apex of the upper 

lip of the corolla, and in the proportional length of the spur. 

/3. brevicalcarata. Calcari brevissimo saccato-conico obtuso labio m- 

feriore coroUae 5-8-plo breviore, lobum inferius calycis interdum sub- 

aequante. 

Giftberg, Drege (no. 7884) in herb. Benth.! 

This may turn out to be a distinct species. The upper lip of 

the corolla may be either bifid with entire lobes or with the small 

lobes again emarginate. 

24. U. LiviDA, E. Meyer, Scapo elongate gracillimo simplici v. 

furcato subvolubili (8-12-poll.), 6-10-floro, floribus remotiusculis 

brevissime pedicellatis, pedicellis calyce brevioribus v. subaequalibus, 

labio superiore corollae calycem fere duplo excedente, obovato- v. 

cuneato-oblongo apice rotundato integro, calcari subulate dependente 

V. porrecto recto v. apice leviter antrorsum curvulo labium inf. coroll® 

integrum excedente v. aequante, palato elevate crista tuberculata v. 

papillosa ornate.—Tempore florifero aphylla (in spp. nostris). Pedx- 

celli erecti v. adscendentes brevissimi. Calyx lobis subaequalibus 

rotundato-ovatis obtusis, lobo inf. calyce 3-plo breviore. “ Corolla ex 

violaceo et luteo livide variegata.” A summo labii superioris coroll® 

ad apicem cadcaris circiter 5 lin. 

Described from specimens in Mr. Bentham’s herbarium col¬ 

lected by Drege at Omsamcaba, South Africa. 

25. U. EXTWSjsp. nov. Scapo erecto capillari (1-7-poll.), 1-2 (-4)-floro, 

floribus V. albis v. purpureis v. violaceis, remotis remotiusculisve bre¬ 

vissime pedicellatis v. subsessilibus, labio superiore corollae oblongo v. 

ovato-oblongo obtuso integro v. leviter emarginato, calcari conico v. 

cylindrico-conico porrecto obtuso v. obtusiusculo labium inferius 

corollae 2-3-plo excedente, capsula sphaerica calycem paulo superante 

V. aequante.—Folia rosulata spathulata v. spathulato-ligulata s®pe 

ante florescentiam evanescentia. Calyx lobis subaequadibus rotun- 
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(latis V. ovato-rotundatis. Corolla labio superiore calycis lobum su- 

perius paululo superante. A summo pedicelli ad apicem calcaris ssepius 

circiter 2 lin. 

Welvvitsch, Iter Angolense, nos. 252-256, Huilla, “inter Lopollo et 

Rio Ema, in arenosis humidis dumetosis, ad 5200 ped. alt.”! (252) j 

“ frequentissima in pascuis pluviis vernalibus et autumnalibus inun- 

datis,” Humpata! (253). Pungo Audongo, “in spongiosis editis ru- 

pium ‘Pedras de Guinga’”! (254); “in spongioso-paludosis prope 

Catete et Luxillo”! (255); “in arenosis.parce herbidis ad 

lacum de Guibinda ”! (257). 

The specimens from Catete and Luxillo have pale violet flowers, 

the palate violet-purple, with the prominent yeUow disk marked 

by radiating purple striae,—raised lines or cellular papillae, pro¬ 

bably corresponding to which, are noticeable even in the dry 

state. Perhaps the specimens included under these numbers 

may belong to two or more species, but I fail at present to find 

any marks of adequate importance by which they may be sepa¬ 

rated and severally recognized. Colour, size of flower, and 

the form of the apex of the upper lobe of the corolla (whether 

entire or slightly emarginate or retuse) are all liable to vary in 

several species of Utricularia, sometimes in the specimens of the 

same gathering. Whether separated or kept together is not, I 

believe, very important; in either case they are very closely re¬ 

lated. IT. exilis must be near to TJ. arenaria, A. DC,; but that 

species is described with the spur equalling the lip of the coroUa, 

while in U. exilis it is two or three times as long. 

26. U. Sandersoni, sp. nov. Foliis rotundatis obovatisve gracillime 

petiolatis, scapo gracillimo (1-3-unc,) 1-2-floro, pedicellis brevibus 

calycem ecquantibus, calycis lobis parum inscqualibus, labio superiore 

corollae lilacinse calycem 2-3-plo excedente erecto profunde bifido, 

labio inferiore amplo rotundato sinuato v. fere integro, calcari gracili 

elongato cylindrico obtusiusculo labio inf. corollae longiore atque 

lobum inferius calycis 6-8-plo excedente, seminibus minutis ovoideis v. 

variis glabris.—Calyx lobo superiore majore rotundato, inferiore late 

quadrato-rotundato apice obscure 3-lobulato. Ab apice labii sup. 

• corollae ad extremum calcaris 5-6 lin. 

On wet rocks near waterfalls. Port Natal, 1863, Sanderson in herb. 

Trin. Coll. Dublin ! “ Flowers pale lilac.” 

This species has rather the facies of the following section. 

The seeds, however, are not appendaged, and the calyx-lobes are 

but slightly unequal. Whether the plant emits stolons or pro¬ 

strate shoots I cannot tell. 

Utricularia Ecklonii, Sprengel (Syst. Veg. cur, post. 1336) is so 
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wretchedly described that it is impossible to identify it, and the 

proper course appears to be to ignore the name. 

Benjamin describes a second Cape species in the ‘ Botanische 

Zeitung ’ (1845, p. 213), which I have failed to identify in the her¬ 

baria which I have examined. It is 

27. U. Lehmanni. Scapo substricto (1 polk longo) raro 1- plerumque 

2-3-floro, floribus subsessilibus, labio superiore corollse erecto rotun- 

dato, inferiore duplo longiore dilatato apiculato, calcari cor. sub- 

sequilongo labio inf. approximato obtuso v. acutiusculo.—Flores 

approximati erecti, Ped.^ lin. longi. Cor. 1^-22 lin. longa, lutea v. 

fusco-lutea, striis saturatioribus notata. 

§ 3, Folia {stih anthesi scepius persistentid) reniformia, oi'biculata 
V. ohovato-spathulata. Calyx lobis valde incequalihus, inferiore 
minore. Corolla labio inferiore non galeiformi plus minus 
lobato. Semina (an semper ?') appendiculata, pilis v. spinulis 
instructa. 

28. U. ORBICULATA, Wall. 

Camaroons, G. Mann, 5000 feet. Dr. Hooker, Linn. Proc., Bot. vii. 209. 

On the Structure of Bonatea speciosa, Linn, sp., with reference 

to its Fertilization. By Roland Tri^Mn, Menib. Ent, Soc. 

Lond. Communicated by Charles Darwin, Esq., F.R.S. & L.S. 

[Read December 1, 1864.] 

[Plate I.] 

Mr. Darwin’s remarks upon this curious and beautiful Orchid*, 

no less than his direct request that I should examine its struc¬ 

ture, led me to search with care the neighbourhood of Cape Town 

in the hope of discovering it; but I met with no success. It was 

therefore with no ordinary pleasure that I received, through the 

kindness of Mr. Charles A. Fairbridge, one of the Trustees of the 

South African Museum, living flowers of Bonatea speciosa, which 

had expanded in a conservatory in Cape Towm. The following 

details have been gathered from a careful examination of these 

flowers; and I trust that the accompanying figures will render 

them sufficiently intelligible. 

The peculiar characters presented by the genus Bonatea, Will<l-> 

are given by Bindley and other authorities. It is sufficient to 

* On the Tarious Contrivances bj which British and Foreign Orchids arc 

Fertilized by Insects, &c., pp. 87, 302, 304, 330, 334. 
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observe that botanists agree in grouping it with Ilahenaria, 

Lludley remarkii\g Gren. et Sp. Orchid.’), “ JBonatea est JIabe~ 

naria stigmate evolutissimo.” My object here is limited to the 

illustration of the manner in which the structure of B. speciosa 

ensures the removal of the pollinia by insects resorting to the 

flower, aud how fertiliz^ation ensues through the same agency. 

The general aspect of the complete flower may be seen in figs, 

A. & B, of which the one gives a side, and the other a front view. 

The sepals, which are pale green, present nothing remarkable in 

form ; but the two lower ones are sharply pointed and subfalcate, 

with their edges curled inwards underneath. The petals, on the 

contrary, are singularly shaped and greatly elongated. Each 

upper petal is divided almost to the base, with the green posterior 

portion standing erect, just within the margin of the upper sepal, 

and meeting at its apex the same portion of its fellow petal; 

while the white anterior portion projects almost at a right angle 

with the posterior, cohering, for a short distance, by its inner 

edge with the lower petal or labellum, and thence, widely di¬ 

verging, becomes gradually broader, but somewhat abruptly nar¬ 

rows at the apex, which is prolonged and strongly recurved. The 

bright green labellum has a filiform dependent nectary as long as 

the ovarium, and is tripartite, its central lobe being much angu- 

lated, and depending between the lateral limbs, which project 

outward, more after the manner of the anterior portions of the 

upper petals. 

The very remarkable cohesion of so many organs with the la¬ 

bellum has been correctly indicated by Mr. Darwin {op. cit. p. 301;, 

note) ; and a reference to Eig. D will further illustrate this point. 

The long stigpnatic processes (of which more hereafter) cohere on 

either side, for rather more than half their length, with the upper 

surface of the labellum; with its outer edges cohere, as has 

already been mentioned, the anterior portions of the upper petals 

for barely one-fourth of their length ; and, finally, the inner edges 

of the lower sepals cohere witli its under surface for about one- 

third of their length. It is thus clear that, as Mr. Darwin has 

pointed out, a section through the base of the labellum would di¬ 

vide these coherent parts also, passing in allfthrough no less than 

seven (or, regarding the lateral limbs of,.t1ie labellum as petaloid 

anthers of the outer whorl, nine) distj/tct organs. 

The rostellum forms a very con^ijncuous green hood or helmet, 

constricted in its neck, and with the sides produced anteriorly 
into two long arms or horns projecting in an upward direction 
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and subconvergent. Its apex is similarly produced, but the pro¬ 

cess is shorter, and so recurved as to leave the front of the hood 

widely open*. The membrane at the anterior edge of the lateral 

horns is folded back throughout, forming grooves in which the 

caudicles of the pollinia (enveloped to their extremity in a conti¬ 

nuation of the thin divided investing membrane of the pollen- 

masses) lie. The two disks are situated upon the apices of these 

horns, not far apart, with their viscid surfaces facing rather back¬ 

ward and towards the sides of the helmet. On each side of the 

base of the helmet, a little below the external edge of the groove 

containing the caudicle, is a small, thin, rounded winglet, which 

is an expansion of the membrane of the rostellum. These wing- 

lets evidently serve as guards against the escape of the very long 

and elastic caudicles from the grooves, which just there are 

widest and extremely shallow. It is very noticeable, that, imme¬ 

diately behind the winglets, the investing membrane of the cau¬ 

dicles (which lies free in the grooves) is firmly coherent with the 

column. The two widely-separated stigmatic surfaces are seated 

at the apices of a pair of wonderfully elongated white processes, 

having a common origin back in the neck, and at the base of the 

helmet, immediately behind the orifice of the nectary. These pro¬ 

cesses, cylindrical and apparently solid, are in reality tubular— 

the edges of each flattened expansion curling upward, and meeting 

very closely for about two-thirds of their length. Beyond this, 

the line of contact is marked, and the edges soon after diverge 

widely at the somewhat spoon-shaped and slightly concave surface 

of the stigma. The upper surface of the processes (forming the 

lining of the tubes) is very smooth and glossy, but not at all 

viscid. 

It is not difficult to trace the perfect adaptation of the struc¬ 

ture described to the removal of the pollinia and the subsequent 

fertilization of one or more flowers. An insect approaching the 

flower finds the opening of the nectary surrounded and guarded 

by the helmet-like rostellum. It seems probable that, as Mr. 

Darwin has shown in the case of Angrcecum sesgtiipedale, the 

length of the nectary and the amount of nectar it contains are so 

contrived as to necessitate the hungry visitant’s pushing even its 

head into the rostellum-cup in order to obtain the sweet fluid; 

and in such a case the attachment of one or both of the viscid 

* The outer surface of the helmet (except the anterior portion of the lateral 

horns), as well as the upper surface of the recurved horn, is very minutely 

“ shagreencd ” or roughened with points. 
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disks to some portion of the underside of the head or proboscis 

seems inevitable. It is right to mention that I found no nectar 

in either of the three nectaries that I opened; hut it is possible 

that this was owing to cultivation in a greenhouse. 

But supposing, on the other hand, that the'nectary is well- 

filled with nectar, it would seem just possible, from the pollinia- 

disks being so far in front and the rostellum-helmet so widely 

open above, that a moth or fly with a long and flexible proboscis 

might obtain nectar without removing either pollinium. Few 

persons, indeed, who have watched the impetuous eagerness with 

which Sphingidce and the larger Nocttus rifle the honey of flowers, 

would consider it likely that the rapidly probing proboscis could 

avoid both disks—especially in the case of a Noctua (and of most 

Dipterous flies), which would certainly alight on the convenient 

landing-place aflforded by the many cohering organs, and have to 

stretch its proboscis, if not its head, over the projecting arms of 

the rostellum. Yet such a chance does exist, and nature has 

provided against it. Immediately in front of the oriflce of the 

nectary, back in the throat of the helmet, a stout, erect, white 

process or peg, rather more than a line in length and very slightly 

curved forwards at its apex, springs from the central portion of 

the labellum, and effectually bars any direct access to the nectary, 

only leaving a very small space on either side of it, through which 

the proboscis can be inserted (see fig. E). An insect is therefore 

compelled to make its approach to the nectary a little to one side 

or the other, and thus the attachment of one of the backward and 

laterally facing disks is absolutely ensured. 

A pollinium once withdrawn, the mere weight of the pollen- 

mass causes it to hang downward, but the strong natural curve 

in situ of the very long caudicle is not thus overcome to any 

great extent, but is so far retained as to project the pollen-mass 

considerably beyond the line of a downward perpendicular from 

the disk (see fig. F). The position thus naturally assumed is ad¬ 

mirably calculated to effect the attachment of pollen-grains to 

the viscid surface of the strangely produced and slightly depen¬ 

dent stigmas, which no pollinium with a shorter caudicle would 

be likely to reach. Nothing could be more interesting than the 

certainty with which the pollen-masses, when attached to a slender 

pin which had been and was anew pushed into the nectarial 

orifice, invariably struck the stigmas of the many flowers that I 

fertilized on the growing plant in Mr. Dickson’s conservatory. 

The most remarkable point in the structure of this Orchid is 
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undoubtedly the erect process of tbe labellum. Its sole use and 

object are so unmistakeable, and its abrupt prominence seems so 

foreign to tbe general character of the labellum and petals, that 

it would be difficult to find, even in the Orchidean order, a more 

striking instance of special modification. With the exception of 

this local development of the labellum, no part of the perianth 

appears directly to conduce to the fertilization of the flower; but 

the extraordinary modification of the columnar organs effects what 

is required. The lateral petals, which in so many South African 

OpJirecd are of the utmost importance, are of no direct service in 

speciosa, nor do I perceive the object of their marked posterior 

development, unless it be the strengthening of the protection 

afforded to the pollinia by the upper sepal. The prominent and 

magnificent group of cohering sepals and petals appears to serve 

the purposes of protecting and supporting the stigmatic processes, 

and of aflTording a convenient landing-place for insects. Possibly, 

too, its singular form may give it some attractive influence. 

I am unable to supply any details as to the extent to which 

insect fertilization is effected in this Orchid, having had no op¬ 

portunity of observing the plant in its native localities. But, 

presuming the supply of nectar to be good, nothing seems want¬ 

ing to ensure very frequent fertilization. The plant to which I 

have had access was brought from Kuysna, on the southern coast 

of the colony. 
E. Tbimen. 

Colonial Office, Cape Town, 
October 7, 1864. 

EXPLANATION OF THE PLATE. 

A. Side view of complete flower. 

33. Front view of complete flower, rather from above. 

C. Side view of column, with all the sepals and petals removed except right 
upper petal. 

D. Under surface of labellum, showing cohering lower sepals, and anterior limbs 
of upper petals which cohere with upper surface. (Apices of stigmatic 
processes visible on either side of central limb of labellum.) 

E. Front view of portion of column (pollinia removed from anther-cells) with 
posterior limbs of upper petals attached, and rosteUum cut away to show 
erect process of labellum preventing easy access to nectary. 

F. Pollinium in its natural dependent position when attached by viscid disk to 
a pin and withdrawn from anther-case. 

«. s. Upper sepal. 
1. s. Lower sepals. 

u. p. Upper petals. 
1. Labellum. 

«. Nectaiy. 
o. Ovarium. 

, pi. Pollinia. 
e. Caudicle of pollinium. 
r. RosteUum. 

dd. Viscid disks. 
sn. Stigmatic surfaces. 
pr. Process of labeUum. 
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Notice of tjvo rorras of ^iophor^im angustifolium. By GtEOrge 

Dickie, M.D., F.L.S., Professor of Botany, Aberdeen. 

[Bead Dec. 15, 1864.] 

On 13tb May last I happened to visit a locality near Aberdeen 

where EHophorum angustifolium is rather plentiful; the moor is 

one ot the few places near town which, being still uncultivated, 

yields a considerable number of wild plants. The Eriophorum 

was in full flower, and there were obviously two forms of it, one 

with slender spikes having only stigmas visible, the other with 

shorter and blunter spikes with very prominent anthers and short 

stigmas ; specimens of both were collected for more careful exami¬ 

nation. In the forms having stigmas alone visible, I found on 

dissection that in each flower there were three stamens in a 

rudimentary condition ; and at a later date, May 28th, I found 

them in the same state, anther and filament together measuring 

only from a twentieth to a fifteenth of an inch in length, and 

without a trace of pollen. In the other form the anthers were 

large and prominent, yielding copious pollen ; the stigmas were 

shorter than the stamens, but were apparently well formed al¬ 

though shrivelled; they had evidently exercised their special 

lunction, and this at the time when the stigmas of the other form 

were still fresh and their tissues full of fluid. 

About the end of Alay the cotton-like appendages were begin¬ 

ning to protrude beyond the bracts in both forms. Plants of 

each were carefully marked for farther observation ; and lest the 

marks should be accidentally removed or the plants injured by 

cattle, several were transplanted and kept in a greenhouse that 

their progress might be noted. It may be necessary to state that 

the plants were scattered over a surface about an eighth of a mile 

long by the same in breadth; in four different parts of the nioor 

I found that the two forms grew quite separate from each other, 

several yards apart. At only one spot they were intermixed, and 

here I endeavoured to ascertain whether the two had any con¬ 

nexion underground, I failed in tracing any. 

In both forms the seeds apparently reached full ripeness, and 

on dissection there was no apparent difference. The power of 

germination being, however, the proper test, about forty seeds of 

each form were sown under precisely the same conditions. Almost 

every seed of those from the plants with large anthers and short 

stigmas sprang and continued to grow ; not more than five or six 

ot the seeds from the other form showed any sign of life: the ex- 

KINN. PEOC.-BOTANY, TOL. IX. M 
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periment was repeated with the same result. It may be necessary 

to state that the seeds were taken from plants of the two forms 

growing several yards apart; seeds from individuals growing 

intermixed were unfortunately not secured for experiment; it is 

probable that the result would have been different, close proximity 

of the two being more likely to insure fecundation of the one by 

the other. 

The genus Eriophorum is usually defined as hermaphrodite; 

at least one species must be considered an exception, E. angmti- 

folium having two forms, one truly hermaphrodite, the other 

structurally bisexual, but virtually unisexual, the stamens remain¬ 

ing rudimentary and producing no pollen. Having examined 

some duplicates of this species from the shores of Davis Straits, 

I find that they also have the two forms. 

It is usual to speak of plants as either hermaphrodite or else 

bisexual, but in this respect animals and plants may not in every 

case be strictly parallel. If, as I presume is the ordinary view, 

flowers of most plants high in the scale are really composite in 

their nature—as the entire plant is—then only can we say in 

strict terms that a flower with a single stamen and a solitary 

pistil is hermaphrodite; such a case may, however, be either 

homomorphous or heteromorphous. In cases where several per¬ 

fect stamens occur, either in one whorl or in more than one, 

there may be only apparent homomorphism ; I presume it has not 

been proved that the pollen of each individual stamen is equally 

capable of fertilizing the pistil or pistils of that flower. May 

there not be cases in which stamens of the one whorl are intended 

to influence the contiguous pistil, and those of the other to fer¬ 

tilize, by various agents, the ovules of some other flower ? This 

is mere conjecture, but there may be some ground for it when 

we remember that different stamens in the same flower attain 

maturity at distinct periods, and, in some cases, stigmas and sta¬ 

mens in the same flower also differ in this respect. Plants in 

which dehiscence of anthers is extrorse also deserve consideration 

in relation to this subject. 
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Notes upon a few of the Plants collected, chiefly near Nagasaki, 

Japan, and in the Islands of the Korean archipelago, in the 

years 1862-63, by Mr. Eichard Olduau, late Botanical Col¬ 

lector attached to the Eoyal Grardens, Kew. By Professor 

Oli^r, Keeper of the Herbarium and Library, Kew. 

[Read Dec. 15, 1861.] 

Having recently had the arranging and distributing of the Ja¬ 

panese and Korean archipelago collections sent home by Mr. 

Oldham, my attention has been attracted by several plants which 

it contained of special interest, either undescribed species, or 

belonging to genera new to the Japanese Islands. As might 

have been expected, there are amongst them a few more Hima¬ 

layan species now first added to the Japanese flora; one or two 

of these belonging to the number which turn up again in the 

Atlantic States.* 

The species of many genera which have not been well mono¬ 

graphed of late, or which, from other causes, required more time 

for their accurate discrimination than could be afforded, were dis¬ 

tributed simply under the generic name and catalogue-number. 

These will no doubt be included in the ‘Flora of Japan’ upon which 

M. Maximowicz is at present engaged, and for which work he has 

himself collected a very large amount of material. 

Much credit is due to Mr. Oldham for the careful selection of 

his specimens, and their good state of presentation. 

Sabia. A species differing from any described in the ‘ Flora 

Indica ’ of Drs. Hooker and Thomson, with yellow flowers in fas¬ 

cicles of two or three, from the axils of fallen leaves, was sent 

from Nagasaki in a previous collection arranged by Mr. Black, 

who rightly noted it as a distinct species. Its fully developed 

leaves are wanting, so that I cannot give a diagnosis at present. 

Geum japoyiicum, Thunb., Nagasaki. I cannot refer the plant 

sent to O. strictum, Ait., which species, however, occurs in Japan. 

At is distributed, without doubt, under Thunberg’s name. It differs 

from G. strictum principally in its stem-leaves, which are never 

sharply cut. It may be diagnosed thus :— 

G. caule flexuoso, foliis petiolatis trifoliolatis, foliolis cuneato-obovatis, 

vel unifoliolatis e basi truncata v. late cuneata rotundato-ovatis ob- 

* See the important Essay on the relations of the Japanese Flora, by Prof. 

Asa Gray, in Memoirs Amer. Acad, new ser. vi. p. 377. 

[Since these notes were read we have received from China the painful intel¬ 

ligence of Mr. Oldham’s death.] 

M 2 
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scure 3-5-lobatis, crenatis, inolliter pubescentibus ; petalis calycis 

lobis subsequantibus. 

The stipules are smaller than is usual in G. strictum and less 

deeply incised. 

Itea JAPONicA, sp. nov. Glabra v. glabriuscula; folds membrana- 

ceis, ovato-ellipticis v. ovatis acuminatis argute serratis, racemis 

terminalibus, folio duplo longioribus, calyce scutelliformi basi trun- 

cato, ovario glabro disco aiinulari conspicuo cincto, stylo brevi. 

Nagasaki (in hort.). 

Differs from I. nutans of the N.W. Himalaya in its smaller, 

more acuminate, membranous leaves and shallow truncate calyx- 

The petals, stamens, and style are much shorter than in I. virginica^ 

in which species the disk is inconspicuous or obsolete. I.japo- 

nica combines, however, some characters of both of these species. 

I. cJiinensis, which occurs in the Loo Choo archipelago, is not 

yet recorded from Japan. 

Rhodotypos. Specimens in advanced fruit of this little known 

plant were obtained in a garden at Nagasaki. 

Euchresta JAPONICA, Bth., sp. nov. Foliis trifoliolatis coriaceis 

glabris, foliolis e basi ssepius obtusa obovato-ellipticis obtusis v. apice 

interdura late et obtusiuscule breviter productis, lateralibus oppositis 

brevissime petiolulatis, terminali sacpe paulo majore, racemo termi- 

nali puberulo 10-3U-flor; bracteis minutis; pedicellis erectis. 

Woods near Nagasaki. 

A low unbranched shrub, erect or slightly decumbent at the 

base,l—Igfeet high, witha more or lessthickened tap-root branched 

a little below. Stem terete, with smooth green bark, glabrescent 

below, puberulent above. Petiole to first pair of leaflets 11-2 \ in., 

beyond 3-6 lines; obscurely articulated immediately below the 

terminal leaflet. Terminal leaflet 2-4 in. x in. Fruit ped¬ 

icels ascending, 3-4 lines. Stipes of 1-seeded, shining, black, 

ellipsoidal fruits, about 2 lines. 

JB. Japonica differs from E. Horsjieldii, Penn., at sight in its 

leaves, which in all our specimens are trifoliate, and the obovate, 

obtuse leaflets. Specimens of a Euchresta, scarcely specifically 

different from E. EorsJieJdii, are in the Hookerian Herbarium 

from Formosa (Wilford), and Sikkim and Khasia (Drs. Hooker 

and Thomson, undistributed). 

Amphicarpaa Edgeuorthii, Bth., var, japonica. Gathered near 

Nagasaki. Probably both the West Hin alayan and Jaianeee 

plants may be referred to A. monoica of the United States. 

ferruginea, Bth., of the Himalaya is quite distinct. The leaflet* 
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of the Japanese plant are more obtuse than in A. Edgeivorthii, 

and the calyx-segments are larger and more acuminate than in the 

specimens of A. monoica which I have seen. The spur-like ap¬ 

pendages of the lamina of the wing-petals are nearly like those 

of the American plant. 

Atylosia, a voluble species, probably new, from Nagasaki. The 

marcescent corolla persists, but the valves of the legumes, though 

slightly depressed between the seeds, are not marked by trans¬ 

verse lines. 

Wistaria cTiinensis, DC. There seems to be considerable differ¬ 

ence in the calyx of this plant. Sometimes it is nearly truncate, 

with the upper lip entire and the three lobes of the lower lip 

triangular or deltoid; sometimes the upper lip is bifid and the 

lobes of the lower lip lanceolate-acuminate, the median lobe nearly 

equalling the tube in length. 

AescJiynomene indica, L. Nagasaki. 

Desm ODIUM Oldham I, sp. nov, § Podocarpium. Ilerba erecta v. 

adscendens, gracilis; foliis impari-pinnatis (saepiiis 7-foliolatis) foliolis 

petiolulatis (lateralibus oppositis, sujierioribus et termiuali ssepius 

niajoribus) ovalibus vel lanceolato-ellipticis v. laiiceolatis leviter acu- 

minatis acutis v. acutiusculis, sparse pilosis, estipellatis, racemo piloso- 

pubescente elongato, legumine pubescente gracile stipituto articulis 

solitariis binisve. 

The plant is slender, 2-4 ft. high, unbranched, or with one or two 

branches from the lower part of the raceme; glabrous below, 

shortly pilose or pubescent above and throughout the raceme. 

Leaves variable in size, usually 5-10 inches, petiole to lowest pair 

of leaflets 1^-3 ins. Terminal leaflet in. Raceme 

6-10 ins. Flowers solitary or fascicled in twos or threes ; pedicels 

slender, equalling or exceeding the linear-subulate bracts ; calyx 

sparsely pilose, two upper teeth connate, three lower short, 

broadly triangular. I have seen only very young legumes ; the 

aides of the semi-obovate articles are minutely pubescent, the 

margins glabrous. I am not sure of the precise locality of this 

plant. It is probably from the neighbourhood of Nagasaki, though 

it may have been collected in the Korean archipelago. A second 

pinnate-leaved Desmodium is in the Hookerian Herbarium from 

the Isle of Pines. Excepting in the leaves, it resembles D. poly¬ 

carp um. 

Lespedeza. Oldham sends six or seven species, which require 

more careful examination than I have yet given them. Amongst 

them are specimens,, from Nagasaki and also from the Korean 
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Islands, of L. villosa, Pers., a plant once supposed to be of North 

American origin. 

Dasyloma, Nagasaki. Near D. laciniatum, Miq. ; perhaps a va¬ 

riety of D. glaucum, DC. 

Viscum album, L. var. Under this name a few specimens are 

distributed of a Mistletoe, said to be from Fusiyama. I think 

it very probable that Kseinpfer’s plant (V. Kccmpferi, DC.^ may 

be the same. 

Enhylia, Griffith. A slender Cucurbit from Nagasaki, with 

male flowers only, belongs to this genus and probably to an 

Himalayan species, referred to Zanonia by Wallich. 

Turczaninotvia, Nagasaki. A plant agreeing well with the T. 

fastigiata figured by DeCandolle (Structure et Classification des 

Composees, &c., p. 20, t. iv.), unless it be that the lateral nerves 

of the leaves are rather more marked. The aehenes, however, are 

hairy, and I find this distinctly the case also in Turczaninow’s Da- 

hurian Aster fastigiatus, preserved in the Hookerian Herbarium, 

the plant upon which Turczaninoicia was founded b}^ DeCandolle. 

The pappus is uniserial and subequal, and the radiate florets are 

fertile in both. I suppose the genus must merge into Aster. 

Ludwigia, a species near to the Indian L. diffusa, Ham., Nagasaki. 

Leptocoma racemosa, Less., Nagasaki. Agrees well with the 

Himalayan plant, as shown me by Dr. Thomson. 

Parechites Thunbergii, A. Gray. This name was merged as a 

synonym of Ehynchospermum jasminoides by my friend Mr. Black 

in his list of Japanese plants. The plants so named are probably 

identical. Oldham, however, sends fruiting specimens which show 

that this plant is no Ehynchospermum, the coma being sessile. 

Under the circumstances therefore it must remain in Parechites. 

It is very unfortunate that the fruit of the original species of this 

genus should be undescribed. It is consequently just possible 

that the Japanese plant may some day require another transfer. 

It was published by Professor Miquel. Dr. Thomson has directed 

ray attention to the close similarity of Ichnocarpus fra grans, M all. 

(treated as a doubtful Ichnoearpus by A. DeCandolle in the Pro- 

Iromus), to P. Thunbergii. They appear to be congeneric ; per¬ 

haps, indeed, conspecific. The seed of the original Ehynchosper- 

mum {R. IVallichii, A. DC.) is terminated by a long slender beak. 

Aselepiadea, spec. dub. Oldham sends from Long Heach, Korean 

archipelago, a twining Asclepiad with linear lanceolate, acumi¬ 

nate, petiolate, obsoletely pubescent leavgs, 3-5 ins. long, with 
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a narrow cordate base, and small flowers, like those of a Meta- 

etelma, in numerous lateral shortly pedunculate small umbels. 

I am at a loss to know what to do with it. Here is a description 

of the flower. 

Calyx 5-fidus, lobis lanceolatis, ciliolatis, corolla dimidio brevior. 

Corolla breviter campanulata v. subrotata ad medium 5-fida, lobis 

ovato-oblongis, obtusis, intus pubescentibus. Corona staminea gamo- 

phylla, ad basin 5-partita, lobis gynostegio truncate incluso paululum 

brevioribus, triangulari-ovatis, obtusis, inappendiculatis. Pollinia 

geminata, pendula, minuta. Stigma obtusum, obsolete bilobum. 

Mephitidia, sp. ? in fruit from Nagasaki. 

Phryma leptostacJiya. Hecorded by Maximowicz in Amurland, 

it is at last sent from Nagasaki. 

Hygrophila salicifolia, Nees. This common Indian plant grows 

at Nagasaki. 

ScKopHULARiA Oldhami, sp. nov. Glabra, CHule tetragono vix alato, 

foliis petiolatis, e basi rotundata v. truncato-rotundata v. subenneata 

ovato-lanceolatis v. ovatis, acutis, serratis, petiolo inappendiculato, 

thyrso elongato multifloro sjjiciforme aphyllo, cymis densis v. sub- 

densis breviter pedunculatis puberulis glabrisve, calycis lobis ovatis v. 

ovato-rotundatis corollse tube dimidio brevioribus, anthera stcrili 

obovato-sj)athulata v. rotundata integra labio posteriore corollae bre- 

viore. 

Nagasaki. 

An erect, unbranched plant, 2-4 ft. tall, with sharply serrate 

leaves ; sometimes the lowest tooth on each side is larger than the 

rest, forming a small lateral basal lobe. Bracts linear. “ Flowers 

yellowish.” 

Orobanche. Oldham send.s a species from Naga.saki. 

TItrieularia vulgaris? A submerged leafy axis only, but pro¬ 

bably of this species, is sent from Nagasaki. IT. intermedia only 

of this genus had been previously recorded from Japan. 

OrtAodow, Benth.* A new genus of Labiat®. % Satureiece. 

Calyx campanulatus, subaequalis, 10-nervius, 5-fidus, iiitus iiudus, fruc- 

tifer basi jequaliter gibbus, fauce contracta. Corolla tubo calyce bre- 

viore, exannulato, lobi 4 a-quilongi, breves, summo emarginato, in- 

fimo lateralibus fere duplo latiore. Stamina corolla breviora, di- 

stantia, 2 superiora perfecta antherarum loculis divergentibus, 2 infe- 

riora antheris parvis cassis. Ovarium a basi 4-Iobum. Stylus apice 

subajqualiter bifidus. Nuces (sub lente) areolat<>-rugosae. 

O.japonicum, sp. unica. Nagasaki; the edges of woods. 

FI. September (no duplicates were sent for distribution). 

Herba annua, erects v. diffusa, 4-8 poll., ramosa, ramis acpius oppo- 

• For the generic diagnosis I am indebted to Mr. Benthsm. 
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sitis patentibus v. patentim divaricatis, pilis brevibus patulis piloso- 

pubescentibus. Folia petiolata, superiora siibsessilia, ovata v. ovato- 

oblonga v. lanceolata, obtusa v, obtusiuscula, remote crenato-serru- 

lata, utrinque sparse pilosa v. siibtus delude glabrescentia, 4-8 lin. 

X2^-4|^lin„ petiolo piloso 1-2 lin. longo. Flores inconspicui, circa 

lin. longi, in axillis folioruin superiorura floralium caulinis con- 

forniiiim solitarii, brevissime pedicellati v. subsessiles. 

Orthodon would appear to rauk near Mentha and Lycopus ; in 

some respects it approaches Isanthus, formerly placed in the 

same neighbourhood by Mr. Bentham. j 

Lindera mollis, sp. nov. (Lindera § Palminervice, Meissn.) 

Arbor, innovationibus laxe pilosis mox glabrescentibus, foliis tripliner- 

viis petiolatis proraiscue integris et lobatis, circumscriptiorie cordatis 

vel late quadrato-ovatis e basi cordata (in foliis indivisis) vel truncato- 

rotundatis medio in petiolum breviter cuneato-acutata (in foliis trilo- 

bulatis), lobis obtusis lobo medio ovato-deltoideo lateralibus super- j 

ante, subtus prajcipue ad nervos dense cinnamomeo-sericeo-pilosis, 

supra glaVjris glabrescentibusve nervis parce pubescentibus pallidis . 

exceptis, floribus fasciculatis, pedunculo sparse piloso. I 

Henschel Island, Korean archipelago, 1863. I 

Arbor 25-pedalis. Folia minora saepius indivisa, majora apice 3-lobata j 

sinubus rotundatis, saepius 2-4 poll, longa atque lata; petiolus f-1 ■ 

poll., pilosus. Pedunculus fructiferus 6-8-lin. apice paululo incras- 

satus. I 

Veitchia japonica, Ldl. Mr. Oldham sends several specimens f 

under this name, which he obtained at Yokohama, said to have 

been brought from Fusiyama. They consist of the branches of an 

Abies, bearing pseudo-cones of various size, precisely similar in 

form and structure (though mostly much larger) to those which, 

owing to insect punctures, infest Abies alba and A. excelsa in our 

plantations. I cannot doubt but that it was from fragmentary 

specimens of these malformations that the genus Veitchia was 

proposed in the ‘ Gardener’s Chronicle’ (1861, p. 265), though 

Dr. Lindley was no doubt misled by some seeds supplied to him, I 

which he understood were produced by the cones in question. I 

cannot be sure of the species of Abies, as none of the normal 

cones accompany the specimens. 

A specimen of another tree said to grow on Fusiyama, was 

obtained at Yokohama, which 1 cannot refer with certainty to its 

natural order. It is probably a new Bixineous type. The tree 

is said to be called “ Kara Sendan ” (or Sendau) by the Japanese. j 

But a single fragment in fruit only was sent. It consists oi ! 

the extremity of a branch with glabrous, red-brown, lenticellate 
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bark, with two alternate 5-7 palininerved, cordate or ovate-rotuu- 

date, remotely serrate, acute (?), glabrous, exstipulate leaves Avith 

a cordate or truncate-cordate base and very long petioles. Lamina 

5-6 in., petiole 6-7 in. The branch terminates in a racemose 

panicle 1 foot long, of numerous, pedicellate, depressed-globose, 

shining, broAA'nish black, dry, baccate, superior fruits 4-6 lin. in dia¬ 

meter, marked on the top with the circular scar of the style. The 

pedicels are articulated at the base, rather angular and obsoletely 

pubescent. The fruit is one-celled with indefinite seeds appa¬ 

rently distributed in about six parietal vertical series, but their 

arrangement is obscured by a quantity of pulp. On dissecting 

the pulp out of the thin pericarps, six woody rays are found pro¬ 

jecting into the cavity at the base of the fruit, doubtless the 

remains of the vascular cords supplying the placentje, and which 

were embedded in the inner layer of the oA'ary previous to its 

pulpy change. The seeds are ovoid-globose, smooth, semi-anatro- 

pous with a crustaceous testa, albuminous, with the straight em¬ 

bryo nearly equalling the fleshy albumen ; the flattened cotyledons 

equalling the terete radicle. An_y botanist visiting Japan would 

do well to bear it in \’iew. 

Sagittaria, an sp. nova? (§ Folia linearia; flos fertilis sessilis, fila- 

mentis dilatatis.) Parva, foliis late linearibus saepius plus minus 

falcatis apice angustatis obtusiusculis, scapo simplici paucifloro (J-/- 

floro), flore fertili solitario, floribus sterilibus ])edicellatis.—Leaves 

2i-4 in. X 3-4 lin. Scape rather exceeding the leaves (4-6 in.). 

Flowers nearly white. Pedicels of male fl. |-1 in. 

IVagasaki. 

Lilium ? medeoloides, A. Gray. Oldham sends from the Korean 

archipelago, a Lilium Avhich I take to be Prof. Gray’s plant, 

originally described from a single specimen. The flowers are 

said to be “ bright orange-red they are either solitary or two or 

three together. The leaves of the single pseudo-verticil vary in 

number from 3 to 14 or so, and are narroAv-oval or oblanceolate, 

often subacuminate, scarcely acute, or rather obtuse, and often 

narrowed to the base. 

A.neilema, near A. triquetrum, Wall. Nagasaki. 

Empusa paradoxa, Ldl. Nagasaki, on hill-tops, 800—15(X) ft. 

“ Plowers nearly orange-yellow.” I cannot find any difterence 

between the Japanese and Himalayan plants. 

Aceras, very near A. angustifolia, Ldl., but the lateral petals 

are OA'ate-oblong. “ Plowers yellowish, amongst grass on hill-tops.” 

Nagasaki. 
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Jsolepis squarrosa, Yahl. This Indian weed occurs in Japan. 

Carex macrocephala, Willd., j6. longihracteata. 

Korean archipelago. 
C. spica oblongo-ovoidea v. ovoidea, bracteis erectis rigidis ovato-lanceo- 

latis longe cuspidato-acuminatis, spiculis multo longioribus, infima 

dimidium spicae superante, spiculis 18-30 confertis ssepius 2-3-flons, 

fructibus maximis ovato-lanceolatis rostratis nervosis infcrne vix 

alatis sursum marginatis leviter laciniato-denticulatis squama ovata 

eus])idata oc-nervosa sequilatis et aequilongis v. paullo superantibus. 
Culmi validi erecti 6-9-poll, trigoni glabri striati, folds coriaceis linea- 

ribus acuminatis glabris cartilagineo-serrulatis breviores v. fere 

aequilongi. Spica 2-21X f-l-poll., erecta. Bractea infima e basi 

ovata amplectente linearis l5-2-poll., superiores circa 1-poll. (f-H)- 

Although looking very like a distinct species, I think it will 
turn out a variety of C. macrocephala, notwithstanding its fierce, 
ovate-lanceolate, acuminate bracts, and perigynia scarcely alate 
below. No stamens were found. They had probably been long 
fallen from the terminal glumes of the short spikelets. 

On Five New Glenera of West Tropical Africa, belonging to the 

Natural Orders Bixinese, Tiliacese, and Anonacese, with a Note 
upon the Genera Oncoha and Mayna. By Professor Oee^E®) 

Keeper of the Herbarium and Library, Kew. 

[Read Dec. 15, 1864.] 

BIXINEAEHM geuera nova. 

1. Hastlepis. (§ Pangiece.) 

Flores hermaphroditi (v. polygami). Sepala 4, basi coalita, 

orbicularia, concava; sestivatione imbricata, 2 opposita exte- 

riora. Fetala 4 cum sepalis alterna, imbricata, subperigyn^^? 

libera, basi squamis totidem parvis crassiusculis- pilosis ante- 

positis adnata. Stamina indefinita (24-30), leviter perigyD^ 
libera, filamentis lineari-subulatis anthera sequilongis v. lougi- 

oribus ; anthera; compressse, glabrse, lineari- v. lanceolato-ob- 

longse muticse, basi cordato-sagittatae, rima longitudinali de- 

hiscentes. Ovarium liberum, glabrum, in stylum indinsuin 

ovarium fequantem angustatum ; placentae 2—3 vel 4, multi- 

ovulatae. Stigma brevissime 2-3-4-lobum, lobis erectis, acuti- 

usculis. Fructus deest. 
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1. D. HACEMOSA, sp. unica.—Camaroon Mountains, 2-3000 feet, Mr. 

Gustav Mann. 

Arbor glabra, rainulis teretibus. Folia alterna, subcoriacea, petiolata, e 

basi cuneata elliptica v. ovalia, 6-9 poll, longa, 2|-3| poll, lata, bre- 

viter atque obtuse acuminata, ultra medium remote denticulato-ser- 

rata, utrinque glabra, penninervia, v. basi vix subtriplinervia, uervulis 

lateralibus subter prominentibus. Petioli 4-6 lin. longi. Stipulae 

parva; deciduae. Flores mediocres 6-8 lin. lati, in racemos axillares 

multiflores folio dimidio breviores dispositi, bracteati, bracteis minutis, 

rotundatis, squamiformibus; pedicelli strieti 3-6 lin. longi, basi arti- 

culati. 

2. PrHAMIDOCAEPUS. 

Flores hermapliroditi, parvi. Calyx 3-fidus, lobis rotundatis 

crassiusculis, aestivatione late imbricatis. Petala 7-10 tubo 
calycis inserta, lobis ejusdem subsimilia, a calyce gradatim 

minora (interiora interdum verisimiliter subantherifera). 

Stamina indefinita (16-25) 2-3-serialia (alabastro ut videtur 

libera), tubo calycis inserta; antherae basifixae ovato-oblongae 

V. lineari-oblongae muticje, rima subinarginali dehiscentes. 

Ovarium liberum, uniloculare; placentae 4 v. 3, nndtiovulatae; 

stylus brevis, crassiusculus, stigmate breviter 4- v. 3-fido, lobis 

erectis v. recurvis. Fructus coriaceus e basi ventricosa bre¬ 

viter pyramidatus, tetragonus v. trigouus, apice stylo brevi 

persistente apiculatus, oligo- v. polysperrnus, maturitate locu- 

licide dehiscens. Semina glabra testa chartaceo-coriacea, per 

compressionem forma varia; embryo albumine carnoso bre- 

vior, cotyledonibus foliaceis latis, basi vix cordatis v. subcor- 

datis radicula crassiuscula subaequilongis. 

!• P. Blackii, sp. unica.—River Muni, W. Tropical Africa, Mr. Gustav 

Mann. Aug. 1862 (in bud and ripe fruit). No. 1/75. 

Arbor parva (25-pedalis), omnino glabra. Folia alterna, petiolata, sti])u- 

lata, coriacea, oblongo-elliptica, cuspidata v. breviter acuminata 

remote et subtiliter denticulata, pennivenia; lamina6-8x2.^-3’-j)oll.; 

petiolus 6-9-lin. Stipulce caduem. Flores parvi (verisimiliter 1-3-lin. 

diametro), alabastro sphaerici, in spicas breves ^1 poll, longas, bre- 

vissime pedunculatas v. sessiles, solitarias v. 2-3-fasciculata8, piperis 

spicam fructiferam revocantes dispositi; bracteae minutae. Fructus 

lateribus medio (sutura dorsali) longitudinaliter carinatis, a basi ad 

ttpicem 9-12-lin.; diametro diagonali 9-15-lin. Semina 4-5 X 2-i3-lin. 

Fyramidocarpus is one of those perplexing monotypic genera 
*'hich do not present very near affinity with any recognized 
group. The small flowers and decidedly perigynous insertion of 
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the petals and stamens point in the direction of Banera and its 

allies in Samydese, but the habit of the plant, the texture of its 

flowers and broadly imbricate calyx-lobes appear preponderant in 

favour of Bixinese, if maintained as distinct from Sarnydese, and 

for the present it may be regarded as an anomalous member of 

the tribe Flacourtiese of that family. I have not seen expanded 

flowers, and it is probable that the perigynous condition of the 

petals and stamens may be proportionally less marked when they 

are fully developed. I have associated with this fine species the 

name of our Associate Member, Mr. Allan Black, until recently 

my colleague in the Kew Herbarium and now Superintendent of 

the Bangalore Botanic Garden, he being the first to dissect its 

flowers and to determine its probable affinity. 

I believe that it will be necessary to unite the genera Oncoba 

and Mayna. At the time when IMr. Bentham published his 

“Notes on Bixacese and Samydacese ” in the Society’s Journal 

(vol. V., Bot., Suppl. ii. p. 75), and when the generic descriptions 

were framed for the new ‘ Genera Plantarum,’ such a contingency 

could hardly have been contemplated. But, thanks to Mr. Gustav 

Maun, to whom we are so largely indebted for many important 

additions to the Flora of Western Equatorial Africa, and to Dr. 

Welwitsch, we now possess seven or eight new^ species belonging 

to those genera which, to the best of my judgment, entirely break 

down all ground of generic distinction between them. Indeed, 

in some of the new species so intermingled are the characters 

which were formerly depended upon for the discrimination ot 

these genera that it is difficult to arrange the species under even 

w’ell-inarked subgenera or sections. They all agree in having a 

simple style, and this technical character may sufiice to maintain 

them as generically distinct from Carpotroche and Dendrostylis, m 

which the style is divided more or less. 

The principal marks distinguishing the genera Oncoba and 

Mayna, which were relied upon when the known species of Oncoba 

were limited to four, with large flowers, from Tropical Africa, and 

of Mayna to six or seven with small flowers from Tropical America, 

were the large, terminal flowers, radiate stigma and smooth fruit 

of the former, the small flowers in axillary racemes, with a minute 

stigma and echinate fruit of the latter. Amongst the recently 

discovered African species we have the flowers of Oncoba with 

echinate fruit, with minutely divided stigma, and in aidlary 

fascicles or racemes, as well as flowers intermediate in size be* 
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tween Oncoha and JSIayna in an almost complete series. Neither 

the number of placentae and corresponding divisions of the stigma, 

nor the proportion of petals to sepals, nor the structure of the 

anthers (which are not a little variable) appear available excepting 

for minor subgeneric divisions or the discrimination of species. 

Appended is a short amended description of Oncoha as I propose 

to leave it. 

Ojicora, Forsh. FI. ^gypt.-Arah. 103 (1775) ; Benth. ^ Hook. 

Jll., Oen. PI. i. 125 cum syn. Matna, Aubl. PI. Gui. 921 

(1775) ; Benth. ^ PLooTc.Jil. 1. c. cum syn. 

Flores polygami. Sepala saepissime 3, rarius 4 (v. 5 ?), libera 

V. basi coalita ; aestivatione imbricata. Petala 7-10 v. plura, 

rarius pauciora, nuda, aestivatione imbricata. Stamina oc toro 

interdum incrassato inserta; antherae lineares, rarius abbre- 

viatae v. oblongae, muticae v. apice connective producto, rima 

longitudinali dehisceutes; filamenta subulata v. ca[)illaria. 

Ovarii placentae 2-10, oo-ovulatae; stylus simplex, stigmate 

brevissime lobulato v. lobis validioribus adscendentibus v. 

radiatis, discretis v. peltatim coalitis. Bacca coriacea laevis 

V. sulcata v, undique echinata v. tuberculata, iudehiscens v. 

valvatim dehisceus. Semina forma varia ; testa Crustacea; 

cotyledones foliaceae. 

Arbores arbusculae v. fr«Uices in Africa Tropica v. America calidiore 

crescentes, glabri v. pubescentes, in speciebus paiicis spinis axillaribus 

armati. Folia membranacea v. coriacea, altema, penuinervia, serru- 

lata, crenato-serrata, undulata v. integerrima. Flores terminales v. 

axillares, fasciculati v. racemosi, magnitiidine varii. 

TILIACEAETJM genus novum. 

Ancistrocarprs*. Apeihete.) 

Sepala 4 libera. Petala totidem lata sepala breviora basi nuda. 

Stamina indefinita hypogyna omnia antherifera in phalanges 

4 sepalis oppositas coalita, phalangibus basi inter se per 

membrana connata ; antherae lineares muticae. Ovarium cir- 

citer 6-loculare (dissepimentis centre vix coalitis), loculis 

• pluri-ovulatis; stylus simplex elongatus gracilis, stigmate 

obtuso. Fructus globosus coriaceus unciuato-echiuatus, poly- 

* The genua established by Kunth under this name, rests upon a single 

•pecies of Microtea, to which-it has been reduced by Moquin. 
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spermus; dehisceritia ? Semina in pulpa nidulantia, cia- 

tura desunt.—Frutices v. arbusculae. Folia alterna glabra 

V. glabreseentia rigide membranacea denticulata brev:ter 

petiolata basi subtripli nervia. Cymce umbelliformes pedun- 

culatae pauciflorae laterales v, terminales; fructus pedicelli 

reciii’vi. Flores mediocres, albi. 

After dehiscence of tbe anthers, owing to the posterior cells, 

which are slightly longer and broader than the anterior, becoming 

flattened out by the opening of the valv^es, there appears to 

be a stout membranous tei’ininal extension of the connective, but 

this is no true appendage, and I believe that the case is similar 

in Apeiha itself, in some species of which this appearance is very 

marked. 

1. A. DENSisPiNosus. FolUs obloiigo-elliptlcis v. oblanceolato-ob- 

longis breviter acuminatis acutis denticulatis, ovario breve hirsuto, 

fructu spinis uncinatis dense echiuato. 

Hub. Camaroons River, Mr. Gustav Mann, 1863 (no. 2204). 

Arhuscula 15-pedalis. Folia glabra v. nervo medio subter puberula, 

basi obtnsa rotundata v. vix subcordata, 5-8 X 2^-3-poll. Petiolus, 

primum pubernlns 3-4-lin. Bractece ovato-lanceolatae squamiformes 

decidua;. Pedicelli 4-6-Yin. f/ores circ. l-lf-poll, diaraetro. Sepold 

linearia extus stellato-pnbescentia. Stylus stamina superans. Fructus 

in spp. nostris vix maturatus 1-1 f poll, diam., spinis 3-4 lin. longis. 

2. A. BREVISPINOSUS. FolUs oblanceolato-oblongis breviter acumi¬ 

natis acutis apicem versus obsolete denticulatis, ovario primum glabro, 

fructu spinis brevibus distinctis minute uncinatis armato. 

Hab. Eppah, on the Niger, Mr. Barter (no. 3276). 

Frutex. Folia basi angustata subcordata v. obtnsa, 3^-5 X H-2-pofl- 

Petiolus 1-3-lin. Flores per antbesin non vidi. Fructus 1 poll- 

diam., spinis 1-2 lin. longis. 

A single specimen in the Hookerian Herbarium, in fruit only, 

collected by Mr. Barter in 1857, and described by him as a small 

tree with long weak branches and showy white flowers belongs to 

this genus, and may be a third species. 

ANONACEAEUM genera nova. 

1. Enantia*. 

Char. Gen. Flores hermaphroditi. Sepala tria libera lanceo- 

lata, sestivatione valvata. Petala exteriora 0. Petala inte- 

riora (sepalis opposita) tria sepalis multo longiora, crassa, 

coriacea, ovato-lanceolata v. elliptica, plana v, marginibus 

* Enantia, Falconer (Hook. Joum. Bot. iv. 75)-ia a synonym of Sabia, Colebr. 
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leviter reflexis, basi angustiora concava, erecta v. subpatula. 

_ Stamina iudefiuita; antheris lineari-oblougis, extrorsis, sub- 

sessilibus, connective brevi obtusissimo vix dilatato. Torus 

convexus. Carpella libera indefinita, dense conferta, ovario 

piloso; stigma ovario brevius, lineari-oblongum, intus sulca¬ 

tum, pilosum. Ovula solitaria, erecta. Fructum non vidi. 

—Arbor. Folia membranacea. Flores solitarii breviter pe- 

dunculati extra-axillares. 

1. E. CHLORANTHA, sp. unica. Ramuli pubescentes. Folia obovato- 

V. oblanceolato-oblonga, breviter acuminata, basi cuneafa v. vix ro- 

tundatu, glabra v. nervo medio supra pubescens, 5-10 unc. lunga, 

2-31- unc. lata; pet. 1^-3-lia. Sepala 6-8 bn. longa, extus strigoso- 

pilosa, patula v. reflexa. Petala 1-1|^ unc. longa, 6-8 lin. lata, obtusi- 

uscnla, extus minute adpresse pubescentia. 

Hab. Old Calabar, Rev. IV. C. Thomson. 

This is the only Anonacea known to me in which the outer 

series of petals is wholly suppressed. Excepting in this parti¬ 

cular and in the free ovaries, the flowers resemble those of an 

Anona, in which genus, however, the tendency is to suppression 

of the inner series of petals. Technically Fnantia is allied to the 

tribe Phajantheae. 

2. Cletstochlamys. 

Char. GtEN. Flores hermaphroditi, parvi. Calyx sestivatione 

clausus denique in valvis 2 v. 3 insequalibus ab apice verti- 

• caliter ruptus. Petala sex, biseriata, tria exteriora ovata, 

valvata, tria interiora (alabastro paullo breviora) imbricata. 

Stamina indefinita (circa 30), antheris sessilibus v. subsessi- 

libus, cuneato-quadratis, extrorsis, connectivo apice leviter 

dilatato truncato. Torus convexiusculus. Carpella libera 

6-8, ovario glabro v. subglabro in stigma breve lineari-ob¬ 

longum reeurvum angustato. Ovula solitaria, erecta. Car¬ 

pella maturata oblonga, obtusa, stipitata.—Frutex glaber. 

Folia obovato-oblonga V. oblonga, pennivenia. Flores parvi, 

axillares, sessiles. 

1. C. Kirkii, sp. unica (Popowia? Kirkii, Benth. in Linn. Trans, xxii. 

47O). Ramosissima, glaberrima. Folia obtusa v. acutiuscula basi 

obtusa, 1^-4 unc. longa, 2~H Ista; pet. 1-2-lin. Flores (in 

alabastro tantum vidi) 1-11 lin. diam. Bractece squamifonnes minutse 

imbricatse, rotundatm. Calyx glaber, laevis, tenuiter coriaceus. Druptx 

6-8 liu. longae, 3-4 lin. diam., stipite 2-3-lin. 

Hab. Footof Moramballa; nearTette; near Senna, Zambesi, 7)r. ATiri. 

The fruit. Dr, Kirk states, is edible. 
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The salient characters of this plant are:—the sepals wholly 

connate, forming a closed, at length vertically ruptured calyx ; the 

imbricate inner petals (which, with the truncate anthers, place it 

in the tribe TJvarieae,) and the very small, usually solitary, axillary, 

sessile flowers. 

I believe Dr. Kirk failed to find any expanded flowers. Our 

specimens show the first rupturing of the calyx. 

Note on the Genera Darwinia, Kudge, and Bartlingia, Ad. Brongn. 

By Geohge Bentham, P.L.S. 

[Read Feb. 2, 1865.] 

Among the Australian plants described and figured by the late 

Mr. Budge in the Eleventh Volume of the ‘ Linnean Transactions, 

was a bushy shrub with heath-like leaves, from the neighbourhood 

of Port Jackson, which he established as a new genus, dedicated, 

under the name of Darwinia, to tk.s author of the Botanic Garden. 

It belongs to Myrtaceae, but, owing to Mr. Budge having over¬ 

looked the minute calyx-lobes, and misunderstood some other 

points of its structure, it was generally referred to Monochlamydese, 

where it naturally did not occur to De Candolle to seek for it 

when working up the Myrtaceae for the ‘ Prodromus.’ He makes 

therefore no mention of that species, nor could he recognize the 

close affinity borne to it by a plant of which he had specimens 

from King George’s Sound. He therefore described the latter m 

the ‘ Prodromus,’ and figured it in his memoir on Myrtaceas as a 

new genus under the name of Genetyllis. Unfortunately he also 

overlooked the staminodia, expressly distinguishing it from Cha~ 

mcelaucium by their absence. Bindley, therefore, in his account 

of the Swan Biver vegetation appended to the ‘ Botanical Be- 

gister,’ having to describe three additional species, where they 

are present, established another genus under the name of S^da- 

roma, giving to it characters which are really common both to 

De Candolle’s and to Budge’s species, although omitted in their 

descriptions. Endlicher also, about the same time, in the Second 

Volume of the ‘ Annalen des Wiener Museums,’ proposed a fourth 

genus under the name of Polyzone, founded chiefly on a pecu¬ 

liarity, at least as strongly marked in De Candolle’s original 

Genetyllis. A. Cunningham, in the mean time, in Eield’s 
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South Wales,’ described a ue\y species from the Blue Mountains, 

which he correctly referred to Budge’s genus Darwinia, but still 

without recognizing its Myrtaceous affinities, for he placed it 

under Ehamnese. 

J. C. Schauer, in his elaborate monograph of the tribe Cha- 

maelaucieae of Myrtaceae, fnlly established the generic identity of 

Hedaroma and Polyzone with Oenetyllis, and their very close 

connection with Darwinia, but still maintained two genera, enu¬ 

merating all the western species under Genetyllis, and the two 

eastern ones under Darwinia. Since then many new species 

have been added, amongst them several of great beauty; the heads 

of flowers enclosed in an involucre of richly-coloured petal-like 

bracts, which give them a very different aspect from the original 

Diosma-like plants. These species, three of which have been 

lately figured in the ‘ Botanical Magazine,’ being all western, have 

been described under Genetyllis. Ferdinand Mueller has also, in 

his ‘ Fragmenta Phytographiae Australia,’ i. p. 12, reduced to 

the same genus one which he had previously proposed under the 

name of Schuermannia in the Twenty-fifth Volume of the ‘Lin- 

naea,’ p. 387; and, from the characters given, it is evidently to 

Darwinia fascicularis that must be referred a plant which F. 

MueUer formerly described in detail from a specimen cultivated 

in the Melbourne Botanic Garden, under the name of Cryptostemon 

^ricceus. This description was published by Miquel in the ‘ Jfeder- 

landsche Kruidkunde Archiv’; but no specimen appears to have 

been preserved. We should thus, according to Schauer’s views, 

have one large genus, Genetyllis, presenting great diversity in 

habit and inflorescence, as well as in calyx, stamiuodia, &c., and 

another older one, Darwinia, of two species only, which are much 

more closely allied both in habit and in character to correspond¬ 

ing species of Genetyllis than they are to each other. Schauer^ 

indeed, in keeping up the two appears to have been much more 

influenced by geographical than by any other considerations. The 

characters he gives are at the best theoretical, and, as far as my 

powers of observation go, purely imaginary. He admits the per¬ 

fect identity of the two genera in all but the insertion of the 

staminodia, which indicates, according to him, a difference in 

the principle of formation or arrangement in the parts of the 

flower. The staminodia, he says, in Genetyllis are eqimlly dis¬ 

tant from the sepaline and from the petaline stamens (those 

opposite the sepals and petals respectively), whilst in Darwinia 

they are nearer to the petaline ones, thus showing that they 

belong to a different series from those of Genetyllis. I hay® 

MNN. PBOC.—BOTAirr, TOL. TX. N 
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now carefully examined all the twenty-three species known, most 

of them from several specimens and in ditferent states, from the 

young bud to the fully-opened flower, which makes a considerable 

difierence in the apparent arrangement of the stamens. In all I 

find, as in Chamcdlaucium, Verticordia, and other allied genera, the 

ten stamens and the ten alternating staminodia, when narrow, 

very shortly dilated at the base, and forming a single ring on the 

margin of the adnate disk, within the petals, but without any 

overlapping at the base in the bud. The filaments, as in all 

Myrtaceae, are turned down inwards in the bud, and as the an¬ 

thers, before the flower opens, are too broad to pack in a single 

row, we always find them alternately in two rows, one more in- 

flexed and consequently lower down and inside the other; and 

it is always, contrary to what we might theoretically expect, the 

sepaline stamens (those opposite the calyx-lobes) that are the 

lowest and innermost, the petaline stamens less inflected and 

more outside ; and the staminodia, still more erect, although usually 

in the same ring at the base, appear outside of all. Wherever 

the staminodia are broad, they are even at the base outside of the 

sepaline or even of both sets of anthers. It follows that they 

have always a tendency to be nearer the petaline than the sepaline 

stamens, although in a degree often almost or quite imper¬ 

ceptible, but exceedingly variable in different or sometimes in the 

same species. This tendency is very perceptible in Darwinia 

fascicularis, Rudge, much more so in Sedaroma pinifoUa, Lindl. 

(which Schauer refers to Crenetyllis, notwithstanding its close re¬ 

semblance D. fascicularis, and although the broad staminodia 

are actually outside the sepaline stamens from the base), and, to 

my eyes at least, imperceptible in D. taxifolia, A. Cunn., retained 

in Darwinia by Schauer probably on account of its geographical 

station. We feel obliged, therefore, to reduce the whole genua 

Genetyllis to Darwinia,—a course to be regretted on account of the 

disturbance of nomenclature it occasions, but Rudge’s name has 

undoubtedly the right of priority ; his character was indeed faulty* 

but so also was De Candolle’s, so that neither genus was at firs* 

recognized by Lindley or Endlicher. 

Ferdinand Mueller has more recently, in the Fourth Volume 

of his ‘ Fragmenta,’ transferred his group Schuermannia to Chor 

mwlaucium, adding two new and very remarkable species. I^ 

appears to me, however, that the anthers afford a much more 

constant distinctive character between Darwinia and Chamala^*' 

eium than the bracts, and they would certainly place Schuermann^ 

in the former not in the latter genus. 
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For the distinction of species the calyx-petals and staminodia 

give abundance of constant characters, although, unfortunately, 

not always sufficiently in accordance with habit or with each 

other to serve for a systematic distribution of the species. The 

three groups or sections which I should propose, are founded 

chiefly upon inflorescence and involucral bracts or floral leaves, 

accompanied, however, in the case of ScJiuermannia by a marked 

difference in the calyx-segments. 

The following are the species known to me:— 

A. Hedaeoma. Florum capitula terminalia, saepius nutantia, 
bracteis imbricatis coloratis involucrata. Calycis lobi minuti 
V. rarius petalorum dimidium aequantes. 

a. Involucra campanulata v. ovoidea, floribus multo longiora et 
eos omnino includentia. 

* Folia sparsa oblonga marginibus recurvis. 

1. D, MACROSTEGIA.—Geuetyllis macrostegia, Turcz, in Bull. Mosc. 

1849, ii. 18; Kipp, in Journ. Linn. Soc. i. 51.—Hedaroma tulipifera, 

Lindl. in Card. Chron. 1854, 523.—Genetyllis tulipifera. Hook. Bot. 

Mag. t. 4858.—W. Australia. 

2. D. Hookeriana.—Genetyllis macrostegia. Hook. Bot. Mag. t. 4860 

non Turcz.—G. Hookeriana, Meissn. in Joum. Linn. Soc. i. 37.—W. 

Australia. 

3. D. FIMBRIATA.—Genetyllis fimbriata, Kipp, in Journ. Linn. Soc. i. 

49; Hook. Bot. Mag. t. 5468.—W. Australia. 

** Folia opposita parva erecta concava. 

4. D. spEcioSA.—Genetyllis speciosa, Meissn- in Joum. Linn. Soc. i. 36. 

—W. .\u8tralia. 

*** Folia sparsa ericoidea conferta linearia semiteretia v. triquetra. 

6. D. Meissneri.—Genetyllis Meissneri, Kipp, in Journ. Linn. Soc. i. 

49.—W. Australia. 

6, D. HELicHRYSOiDES.—Genetyllis helichrysoides, Meissn. in Joum. 

Linn. Soc. i. 37.—W. Australia. 

7. D. CEDEROiDES.—Gcnctyllis oederoides, Turcz. in Bull. Mosc. 1849, 

ii. 18.—W. Australia. 

b. Involucra patentia jlores vix excedentia, v. eis breviora. 

* Folia sparsa conferta. Capitula multifiora. 

9. D. viRESCBNS.—G. virescens, Meissn. in Joum, Linn. Soc. i. 38.— 

W. Australia. 

jt 2 
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9. D. Oldfieldii, sp. n. Foliis sparsis confertis parvis oblongis mar- 

ginibus recurvis ciliatis, involucri bracteis ovatis ciliatis imbricatis 

squarrosis flores non excedentibus, bracteolis abbreviatis, calycis tnbo 

medio 2-3-annulato, staininodiis lanceolatis.—D, purpureae affinis, 

differt foliis bracteisque ciliatis, bracteolis brevibus latis, floribus ma- 

joribus, calyce annulis papillosis 2-3 nec 5-6 cincto, et staminodiis 

lanceolatis nec subulatis.—W, Australia, Murchison River, Oldfield. 

10. D. PURPUREA.—Polyzone purpurea, Endl. in Ann. Wien. Mus. ii. 

191; Genetyllis purpurea, J. C. Schauer, Myrt. Xeroc. 27. t. 2 b.— 

W. Australia. 

** Folia opposita, ohlonga. Capitula 4-flora. 

11. D. ciTRioDORA.—Genetyllis citriodora, Endl.in Hueg. Enum. 47» 

J. C. Schauer, Myrt. Xeroc. 31. t. 2c; Hedaroma latifolium, Lindl. 

Swan River App. 7. t. 2 b ; Genetyllis pimeleoides, F. Lindl. Fragm. 

ii. 169.—W. Australia. 

B. G-enettllis. Flores in capitula terminalia dispositi v. in 
axillis superioribus solitarii, foliis floraliis caulinis sub- 
similibus. Calycis lobi minuti v. vix dimidium petalorum 
sequantes. 

* Folia pier ague opposita linearia lanceolata falcatave. Caulis dififusus 

V. decumbens. 

12. D. THYMOiDEs.—Hedaroma thymoides, Lindl. Swan RiverApp- 7; 

Genetyllis thymoides, J. C. Schauer, Myrt. Xeroc. 33; Darwinia bre- 

vistyla, Turcz. in Ridl. Mosc. 1847, i. 155.—W. Australia. 

13. D. TAXIFOLIA, A. Cunn. in Field. N. S. Wales, 352.—D. laxifolia, 

J. C. Schau. Myrt. Xeroc. 38.—N. S. Wales. 

** Folia sparsa parva subimbricata obovata v. oblonga. Frutices erecti. 

Flores distincte pedicellati. 

14. D. VESTITA.—Genetyllis vestita, Endl. in Hueg. Enum. 47-— 

Australia. 

15. D. PAUCIFLORA, sp. n.—D. vestitae affinis, sed flores majores in 

capitulo pauciores (saepius 4), mox gemma centrali evoluto infra api* 

cem ramuli axillares, calyce late turbinato nec anguste campanulato. 

W. Australia, S. Ilutt River, Oldfield. 

*** Folia sparsa ericoidea linearia semiteretia v. triquetra. Frutices 

erecti. Flores subsessiles. 

16. D. DiosMOTDES.—Genetyllis diosmoides, DC. Prod. iii. 209, et 

Mem. Myrt. t. 2; J. C. Schau. Myrt. Xeroc. 28. t. 2 a.—D. Drum* 

mondii, Turcz. in Bull. Mosc. 1847. i. 155.—W. Australia. 
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17. D. FASCICULARIS, Rudge in Trans. Linn. Soc. xi. 299. t. 22; J.C. 

Schau. Myrt. Xeroc. 36. t. 2d.—Cryptostemon ericseus, F. Muell. ex 

Miq. in Nederl. Kruidk. Arch. iv. 115.—N. S. Wales. 

C. ScHiTEEMANNiA. Flores in capitula terminalia dispositi v. in 
axillis superioribus solitarii, foliis floralibus caulinis subsimi- 
libus V. paucis coloratis flore brevioribus. Calycis lobi petar 

loidei petala sequantes v. subsuperantes. 

* Flores dense capitati receptaculo indiviso impositi. 

18. D. PINIFOLIA.—Hedaroma pinifolium, Lindl. Swan River App. 7.— 

Genetyllis pinifolia, J. C. Schau. Myrt. Xeroc. 34.—W. Australia. 

** Flores capitati, capitulo composite dense. 

19. D. SANGUINEA.—Genetyllis sanguinea, Meissn. in Journ. Linn. Soc. 

i. 38.—W. Australia. 

20. D. MICROPETALA.—Genetyllis micropetala, F. Muell. Fragm. i. 

12.—S. Australia. 

*** Flores in axillis superioribus solitarii. 

21. D. ScHUERMANNi.—Schuermamiia homoranthoides, F. Muell. in 

Linneea, xxv. 387.—Genetyllis Schuermanni, F. Muell. Fragm. i. 12. 

—S. Australia. 

22. D. VERTicoRDiNA.—Cbamselaucium verticordinum, F. Muell.Fragm. 

iv. 37.—W. Australia. 

23. ‘D.Thomasii.—Cbamselaucium Thomasii, F. Muell.Fragm. iv.lSJ. 

t. 30.—Queensland. 

How the genus Fartlingia came to be retained in Chainselaucie® 

iti so elaborate a monograph as that of J. C. Schauer appears to 

Qe inexplicable. It was originally founded by Adolphe Brong- 

niart, who, in preparing his memoir on Ehamneae published in 

the Tenth Volume of the First Series of the ‘ Annales des Sci¬ 

ences Naturelles,’ met with some specimens of Sieber’s from New 

South Wales in very young bud only, and distiibuted under the 

name of Cryptandra ohovata; Brongniart readily ascertained that 

they could not belong to Ehamnese, and described them as a new 

genus, which, under the name of Bartlingia, he was disposed to 

refer to Eosaceae near Amygdalese and Chrysobalanese; Eeichen- 

bach, afterwards, in the lists of genera in his ‘ Conspectus Eegni 

Vegetabilis,’ p. 176, first transferred it to Myrtaceae, but appa¬ 

rently without further examination. Schauer, however, after a 

detailed analysis, confirms this as its true aflBnity, notwithstanding 
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its prominent persistent stipules, nearly bypogynous stamens, and 

free monocarpic ovary, all unknown in Myrtaceae. The Sieberian 

specimens in the Hookerian herbarium are in the same state as 

those examined by Ad. Brongniart, and by J. C. Schauer; and on 

a careful analysis I find the description and figure of the latter 

author (Myrt. Xerocarp. p. 22. t. 1. a.) perfectly correct, except 

as to the position of the ovules, about which he admits having 

some doubts; but I also find that the plant is no other than Pul- 

tencea obovata described in my ‘Flora Australiensis,’ ii. p. 123, 

the buds in Sieber’s specimens being in that very young stage 

when the sepals and petals have not yet grown out into those 

irregularities characteristic of Papilionacece. On re-examining 

the specimens on which I had founded the P. oibovata, I found a 

few buds scarcely further advanced than those of Sieber’s with 

the petals still small, scale-like, and nearly equal; I also found 

that the bicarpellary flowers noticed in my Flora are, as I sup¬ 

posed, not universal in the species, although prevalent in the 

particular specimens first examined. 

Notice of some Vegetable Monstrosities. By Oeobge 

A.M., M.D., F.L.S., Prof. Bot. University of Aberdeen. 

[E«ad Feb. 16, 1865.] 

Depabtubes from the ordinary structure of the organs in plants 

have been frequently recorded; it is unnecessary, however, to 

apologize for adding to the number of such records, when it is 

considered that from an accumulation of these, valuable aid is de¬ 

rived in relation to morphology. 

Cheieanthus cheiei. 

Transformation of stamens into pistils has been described m 

plants belonging to different natural orders; in these the devia¬ 

tions have been either partial or complete; in the former case the 

filament retained its usual appearance, the anthers alone te- 

sembling a pistil and bearing ovules, in other instances the fila¬ 

ments had the structure of ovaries and the anthers changed so as 

to resemble stigmas*. 

* For a summary of such^ see Moquin-Tandon, Teratologie 

pp. 222 k 223. 
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The CoiDmon Wallflower was long since observed by Mr. Brown, 

as sometimes showing the change in question. An example 

having come under notice some time ago, a brief account, illus¬ 

trated by specimens, may be worthy of record. The plant had 

attained considerable size, a large bush in fact, and the perianth 

had dropped in all excepting a few flowers, in these the two outer 

whorls appeared to be quite natural. The six stamens were en¬ 

tirely changed into a compound ovary, the edges of each piece 

entirely adherent and concealing the ordinary seed-vessel; in ad¬ 

vanced stages this body gave way at the apex, opening on two 

Bides, between the parts representing the long stamens, thus 

allowing the true ovary to protrude. The change in the staininal 

whorl may be shortly described as follows:—the place of the 

stamens was occupied by a body resembling an oblong capsule of 

SIX valves, adherent together, the edges infolded; these six 

pieces being easily separable, four of them evidently corresponded 

to the four long stamens, and two to the shorter; the latter pieces 

were more convex than the others, their stigmas shorter, and they 

were placed on opposite sides of the axis. Each had two rows of 

ovules attached to the infolded margins, and the whole might be 

compared to the capsule of a poppy having twelve rows of ovules 

on as many projecting parietal placente. The ovules examined 

were composed apparently of a uniform mass of cellular tissue, 

corresponding probably to nucleus, and each supported by a cord 

several times longer than the ovule. In some cases this singular 

ovary attained considerable size, entirely concealing the true 

ovary, in others it appeared to stop at an early stage, the proper 

seed-vessel projecting considerably beyond it; there was, in fact, 

an inverse relation in their respective lengths. This enlargement 

of the normal ovary was of course independent of fecundation; on 

examination it was found generally to have the ordinary struc¬ 

ture, the ovules having, however, the same characters as those of 

the abnormal ovary; in others, the replum was absent, and from 

the base, and apparently continuous with the axis, there grew 

Miother ovary, much smaller and more like a leaf. 

Pdantago majoh. 

I have had in cultivation for some time, a form of this common 

plant which has the following peculiarities:—The entire plant is 

far more luxuriant than usual, most of the bracts are large, in 

some the length is about 4 inches, in them the spike is usually 

very much shortened, and most of the flowers abortive, but in 
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others the spike has the usual form, and many of the flowers pro¬ 

duce apparently perfect seeds, usually the relation between deve¬ 

lopment of flowers and that of bracts is inverse. From the axil 

of some of these enlarged bracts there grows a peduncle support¬ 

ing a spike, which is nearer the natural structure as to length, 

size of bracts, and development of flowers. 

TeIFOLIUM HTBEinUM. 

This plant, known as a forage plant by the name Alsike Clover, 

sometimes shows complete transformation of its ovary into a leaf 

resembling in miniature the ordinary leaves of the plant. Some¬ 

times the change is incomplete, the leaf remaining conduplicate, 

with edges partially adherent near the apex, with a gradual pro¬ 

longation resembling style and stigma. 

Notes on Lichens collected by Sir John Eichaedson in Arctic 

America. By the Eev. W. A. Leighton, B.A., F.B.S.E. Com¬ 

municated by Dr. Hookee, F.E.S., V.P.L.S. 

[Read March 16, 1865.] 

[Plate II.] 

At the request of Dr. Joseph D. Hooker, of Kew, I have under¬ 

taken to examine and name a large case of Lichens collected by 

Sir J. Eichardson in Arctic America, chiefly in 1826, and the fol¬ 

lowing descriptive Catalogue is the result of the examination. 

The localities whence the Lichens were collected were Mac¬ 

kenzie Eiver (lat. 67° N.) ; Great Bear Lake (lat. 66° N.) ; Fort 

Franklin (lat. 65° 14'N.) ; Fort Enterprise (lat. 64°33'N.); 

Great Slave Lake (lat. 61° 30' N.) ; York Factory, Hudson’s 

Bay (lat. 57° N.) ; Missinnippi Eiver (lat. 55° 40' N.) ; and Eiver 

St. Mary’s, Lake Superior (lat. 47° N.). 

The number of Lichens which I have named is 163, includiug 

species, varieties, and forms. Only two Lichens, Platysma Sichard- 

sonii and Pactylina arctica peculiar to North America were found 

in the collection; unless the species which I have hereafter de¬ 

scribed as new, Verrucaria Frankliniana, Arthonia intumescens, 

and Odontotrema Pichardsonii are to be added, but whose distri¬ 

bution is at present necessarily doubtful. The remainder were 

common to Scandinavia and Europe generaUy. 
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They may be tabulated thus:— 

G-enera. Species. 
Varieties 

or 
Forms. 

Nostochinei . 1 1 0 
CoUemei . 2 3 0 
Caliciei . 1 1 0 
Bseomycei. 1 1 0 
Cladoniei . 1 14 49 
Stereocaulei . 1 1 0 
Siphulei. 1 1 0 
Usneei . 6 8 8 
Cetrariei . 2 7 8 
Peltigerei .. 3 8 1 

Parmeliei . 3 13 10 
Gyrophorei . 1 6 2 
Lwanorei. 7 23 9 
Lecideini . 2 15 8 
Oraphidei. 3 3 0 

Pyrenocarpei . 1 4 0 

Total. 35 108 95 

Sir John Richardson has kindly communicated some informa¬ 

tion respecting the formation of the collection, which, with his 

permission, I here insert. 

“During our summer travelling, that is from the end of June 

till the end of August, no lichens were gathered. We seldom 

landed from the boats oftener than twice a day, and stayed on 

shore only half an hour at a time, or until our kettle was boiled. 

This time was spent in the collection of phaenogamous plants ; the 

immediate banks of the rivers, or at least the spots where landing 

was convenient, being unproductive of lichens, being either rocks 

smoothly shaven by the ice borne over them in the spring floods, 

or thickets of young willows. In the winter-time the terrestrial 

lichens w’ere deep under the snow till late in June,' and the 

forests near our winter-houses being of white spruce, yielded no 

variety of corticolar lichens. On the boat-tracks, frequent fires 

had consumed the old forest trees, and w’e had no leisure to ex¬ 

plore the depths of the woods. A few corticolar lichens were got 

on Lake Superior, where the trees are more various. The terres¬ 

trial lichens were gathered at Great Bear and Great Slave Lakes 

before starting on our summer voyages after the snow had melted ; 

and, from my ignorance of the species of Cladonia, I preserved 

more specimens than I would otherwise have done, and most 

likely neglected some that 1 ought to have taken. The Barren 

Grounds are densely covered for many- hundreds of miles with 
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Cornicularise and Cetrariae, and where the ground is moist with 

Cladonise, while the boulders thickly scattered over the surface 

are clothed with Gyrophorse ; but the number of specimens of each 

species in my collection will be no measure of the existing number 

of plants in any locality. The smaller stones on the gravelly 

ridges of the Barren Grounds are covered with lichens; but as 

they could not be detached and we could not carry the stones 

with us, few were gathered. What I did bring home were ob¬ 

tained in 1822-23 near Fort Enterprise, and they are named by 

Sir William Hooker in the Botanical Appendix to Franklin’s first 

journey, 4to edition, 1823.” 

Valuable and interesting as the collection assuredly is, stiU, as 

the foregoing account shows that it professes to be neither com¬ 

plete nor comprehensive, it would seem to be mere guess-work to 

attempt to speculate on the distribution of the lichens further 

than is done in the preceding table. 

Three perfect sets of the lichens have been made up; one for 

the National Herbarium at Kew; one for Sir John Bichardson; 

and one for my own herbarium. The numbers prefixed to the 

names in the Catalogue correspond with similar numbers on the 

specimens themselves, and will serve as a guide to future identifi¬ 

cation. 

Nostoc. 

No. 1. N. COMMUNE, Vouch. 

For the connection between Nostoc and Collema see ‘Micro¬ 

scopical Journal,’ vol. i. (new ser.) pp. 13 & 90, and vol. viii. p. 239. 

Leptogium, -Fr. 

No. 2. L. TREMELLOIDES, Fr. 

Hob. Great Bear Lake. 

Without fructification. 

No. 3, L. SATURNINUM, Nyl. 

Hab. Great Slave Lake; Great Bear Lake. 

Without fructification. 

No. 4. [N.B. There was another single speeimen from Great Slave Lake 

which possibly may be Collema pulposum, Ach., but in too imperfect 

a condition to decide.] 

CONIOCTBE, Ach. 

No. 6. C. FURFURACKA, Ach. 

Hab. On decaying moss and branches by a rivulet in a shady place, 

Bear Lake, Nov. 10, 1825. 
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Bceomyces, Pers. 

No. 6. B. ICMADOPHILUS, Nyl.; Fellmann’s Lich. Lapp. Orient. 24. 

Hab. Fort Franklin; Great Bear Lake. 

Cladonta, Hoffm. 

C. pyxidata, Fr. 

No. 7. Forma simplex, Ach. 

Hab. Great Slave Lake; Great Bear Lake. 

No. 8. Forma staphylea, Ach. 

Hab. Great Bear Lake. 

No. 9. Forma simplex, Ach. Transiens in C. pityream, Ach. =forma/jo- 

cillum, Ach. “ podetia per setatem versus marginem scyphi pulveru- 

lenta evadunt.” 

Hab. Great Bear Lake. 

No. 10. C. CARiosA, Flk. Nyl. Syn. 194; Fellmann’s Lack. Lapp. 

Orient. 27. 

Hab. Great Slave Lake; Great Bear Lake; Fort Franklin. 

C. FIMBRIATA, Hoffm. 

No. 11. Forma conista, Ach. 

F. tubeeformis, Ach. (the only specimen). 

Hab. Great Bear Lake. 

No. 12. C. PITYREA, Ach. 

Forma simplex accedens ad formam denticulatam. 

Hab. Great Bear Lake. 

[From careful observation of the living plants, and of extensive 

series in my herbarium, it appears to me that there are two inter¬ 

mediate series (species ?) between C. pyxidata and fimhriata. 

They may be thus distinguished:— 

L. PYXIDATA, Fr. Podetia continuously corticate, granulato-verrucose. 

Forma simplex. Scyphi cup-shaped, short, simple. 

F. staphylea. Apothecia on the margin of the sc}-phi podicillate, large. 

F. syntheta. Scyphi simply or repetito-proliferous. 

F. lophyra. Scyphi foliaceo-crisped on the margin and prolificant. 

F. pocillum. Thalline leaves broad and thick ; podetia and diaphragm 

vemicose albo-caesious, pruinose (transitus in pityream). 

C. PITYREA, Ach. Podetia pulverulento-granuloso-furfuraceous, ashy 

white, smooth and decorticate in the upper part. 

Forma simplex. Scyphi simple. 

F. denticulata. Margins of scyphi denticulate. 

F* syntheta. Scyphi simply or repetito-proliferous. 
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F. decorticaia. Podetia elongated, cylindrical, white, decorticate, squa- 

moso-exasperate (transitus in cariosam). 

C. CHloboph^a, Flk. Podetia pulverulent, granules coarser at the base, 

sulphury.yellow (transitus in Jimbriatam). 

C. Pimbbiata, Hoffm. Podetia elongate, cylindrical, clothed entirely 

with a very fine white dust. 

Forma conista. Podetia short, subturbinate, scyphi cyathiform, simple; 

margin entire. 

F. tubteformis. Podetia elongate, cylindrical; scyphi regular; margins 

entire. 

F. denticulata, similar to tubaformis in shape, but margins of scyphi den¬ 

ticulate. 

F. carpophora. Similar to tubaformis in shape, but margins of scyphi 

bearing apotbecia. 

F. fibula. Podetia long, subcylindrical; scyphi narrow or none; apo- 

thecia sessile, congested. 

F. abortiva. Podetia elongated obtuse, or obscurely scyphiferous, more 

or less squamose. 

F. prolifera. Scyphi proliferous. 

F. radiuta. Podetia elongated; margins of scyphi more or less variously 

radiate. 

F. comuta. Podetia elongated, subuliform, simple or branched. 

F. netnoxyna. Podetia long, branched, branches divided, subuliform.] 

C. GRACILIS, Hoffm. 

No. 13. Forma subulate, Dill. xiv. fig. 13 c {gracilis, Ach. Syn.). 

Hab, Great Bear Lake. 

No. 14. Forma podetiis ascyphis et scyphis simplicibus. 

Hab. Great Bear Lake. 

No. 15. Forma scyphis simplicibus. 

Hab. Great Bear Lake; Great Slave Lake. 

No. 16. Forma scyphis proliferis. 

Hab. Great Bear Lake. 

No. 17. Forma podetiis basi infuscatis. 

Hab. Great Bear Lake. 

C. cornuta, Fr. 

No. 18. Form® subulate, scyphophora, et radiata. 

Hab. Great Bear Lake. 

C. degenerans, Flk. 

No. 19. Forma haplotea, Ach. (Nyl Syn. 200). 

Hab. Great Bear Lake. 

No. 20. Forma euphorea, Ach. (Nyl.). “ Podetiis efoliolosis vix vel ob¬ 

solete albo-punctatis.” Vergens ad Cl. gracilem. 

Hab. Great Bear Lake. 



COLLECTED IN ARCTIC AMERICA. 189 

No. 21, Forma proximo accedens ad C. gracilem. 

Hab. Great Bear Lake. 

No. 22. Forma pleolepis, Ach. Podetiis foliaceo-squamulosis ; apotheciis 

et squamulis densissime confertis super scyphos. 

Hab. Great Bear Lake. 

No. 23. Forma anomcea, Ach. 

Hab. Great Bear Lake. 

No. 24. Forma lepidota, Ach. 

Hab. On Twigs, York Factory. 

No. 25. Forma cladnphora, Leighton. Podetiis prolificatione scyphorum 

evanescentium subdichotomo-ramosis sursum attenuatis, scabridis aut 

verruculosis, fusco-cinereis, basi albo-guttatis, apicibus denticulatis ; 

apotheciis minutis fuscis. 

Hab. Great Bear Lake. 

C. FURCATA, Hoffm. 

No. 26. Forma recurva. 

Hab. Great Bear Lake. 

C. CRISPATA (AcA.), Ngl. 

No. 27. Identical with Tuck. Lich. Amer. Sept. 31. 

Hab. Great Slave Lake. 

No. 28. Forma podetiis supeme dilatatis; scyphis prolifero-ramosissimii 

cymosis. 

Hab. Great Slave Lake; Great Bear Lake. 

No. 29. Forma C. fascicularis /3. albicans, Del. in Dub. Bot. Gall. 627. 

Hab. Great Bear Lake. 

C. RANGIFERINA, Hoffm. 

No. 30. Forma typica, apicibus subsecundis nutantibus.—Dill. xvi. f. 29 a. 

Hab. Great Slave Lake. 

No. 31. Forma gigantea, Ach. Podetiis subverruculosis. 

Hab. Great Bear Lake. 

No. 32. Forma cymosa, Ach. Syn. Apicibus divergentibus cymosis. 

Hab. Great Bear Lake. 

No. 33. Forma sylvatica, Ach. Apicibus erectiusculis vix nutantibus.— 

Dill. xvi. fig. 30 B. 

Hab. Great Bear Lake. 

No. 34. Var. alpestris, Ach. Apicibus densissime thvTsoideis; podetiis 

albido-stramineis.—Dill. xvi. fig. 29e, f; Fellm. Lich. Lapp. Or. 39.. 

Hab. Great Bear Lake. 

No. 35. Forma pumila, Ach. Syn. Densissime caespitosa. 

Hab. Great Bear Lake. 
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C. AMAUROCR^A, Flk. 

No. 36. Forma ascypha minor. 

Hab. Great Bear Lake. 

No. 37. Forma ascypha excelsior. 

Hab. Great Bear Lake. 

No. 38. Forma scyphis angustis sterilibus.-—Fries, L. S. 347- 

Hab. Great Bear Lake ; Great Slave Lake. 

No. 39. Forma ascvpha; axillis dilacerato- aut digitato-cristatia. 

Hab. Great Bear Lake. 

No. 40. Forma ascypha; axillis ramosissime cristatis.—Fellm. Licb. Lapp 

Or. 41. 

Hab. Great Bear Lake. 

No. 41. Forma scyphifera, sterilis; axillis digitato-cristatis. 

Hab. Great Bear Lake. 

No. 42. Forma scyphifera, humilior ; axillis ramosissime cristatis. 

Hab. Great Bear Lake. 

No. 43. Forma scyphifera, excelsior ; axillis ramosissime cristatis. 

Hab. Great Bear Lake. 

No. 44. Forma humilior; podetiis fertiUbus; axillis digitato- aut dilacerato 

cristatis. 

Hab. Great Bear Lake. 

No. 45. Forma excelsior; podetiis fertiUbus; axillis digitato- aut dilacerato 

cristatis. 

Hab. Great Bear Lake. 

No. 46. Forma podetiis fertiUbus; axillis ramosissime cristatis. 

Hab. Great Bear Lake. 

C. CORNUCOPIOIDES, Fr. 

No. 47. Forma stemmatina, Ach. L. U. 

Hab. Great Bear Lake. 

No. 48. Forma expansa, Nyl. Syn. 220. 

Hab. Great Bear Lake. 

No. 49. Forma extensa, Ach. L. U. Vaill. Par. xxi. fig. 4. 

Hab. Great Bear Lake. 

C. DEFORMis, Hoffm. 

No. 50. Forma pulvinata, Ach. L. U. ^tate juniore. 

Hab. Great Bear Lake. 

No. 51. Forma pulvinata, Ach. L. U. ^tate majore. 

Hab. Great Bear Lake. 

No. 52. Forma sub scjpho leviter augustata. 

Hab. Great Bear Lake. 
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No, 63. YoTxa& gonecha, Ach. L. U. Podetiis sursum sensim incrassata. 

Hab. Great Bear Lake. 

No. 54. Forma podetiis proliferis. 

Hab. Great Bear Lake. 

No. 55. C. UNCiALis, Hoffm., var. dilacerata, height. 

Hab. Only 4 specimens, 2 from Great Slave Lake; 2 from Great Bear 

Lake. 

This is a very remarkable plant, resembling uncialis in form of 

podetia and colour, but having the lower portion of the podetia 

split up into long narrow strips, somewhat crenate at the margins, 

and thus at first sight appearing as large thallodal leaves ; but 

careful examination shows, the true structure. 

Stereocaulon, Schreb. 

No. 56. S, TOMENTOSUM, Ft.', Tuck. L. Am. Sept. 23. 

Hab. Great Bear liake. 

Thamnolia, Ach. 

No. 57. T. vermicularis, Ach. The taurica form intermixed. 

Hab. Mackenzie’s River; Great Bear Lake. (See T. M. Fries, lAchenes 

Arctoi, p. 161, and Massalongo, de Thamnolia, in Flora, 1866, no. 16.) 

UsNEA, Hoffm. 

No. 58. U, BARBATA, Fr. 

Forma hirta elongata. 

Hab. Great Slave Lake. 

No. 59. u. BARBATA, Fr. 

Forma plicala. Fr. 

Hab. Great Slave Lake. 

No. 60. U. BARBATA, Tr. 

Forma ceratina, Schaer. 

Hab. Great Slave Lake. 

No. 61. U. LACUNOSA, Willd. (Nyl. Sgn. 271)- 

Hab. Great Slave Lake. 

Alectoria, Ach. Nyl. 

No. 62. A. JUBATA, Ach. 

Forma prolixa, Ach. 

Hab. Great Bear Lake. 

No. 63. A. JUBATA, Ach. 

Forma chalybeiformit, Ach. 

Hab. Great Bear Lake. 
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No. 64. A. DivERGENS, Nyl. 

Hab. Great Bear Lake. 

No. 65. A. ocHROLEUCA, Nyl. 

Var. nigricans, Fellm. Lick. Lapp. Or. 52. 

Hab. Great Bear Lake. 

Etebnia, Ach. ^ JVyl. 

No. 66. E. PBUNASTRI, Ach. 

Forma thallo albiilo-flavescente sparsim albo-soredioso. 

Hab. Great Slave Lake; Great Bear Lake; York Factory, Hudson* 

Bay. 

Dacttlina, iVyL 

No. 67. D. ARCTiCA, Nyl. 

. Hab. Great Bear Lake ; Great Slave Lake. 

Dr. Nylander mentions, in his ‘ Syn.’ p. 286, that he had not 

seen the spermogonia, which, however, I detected on the apices 

and sides of some few of these specimens. They appeared as 

black specks on slight prominences, internally colourless. 

PLATE II. 

Fig. 11. Spermogonia nat. size. 

Fig. 12. Spennogonium magnified. 

Fig. 13. Vertical section of spermo- 

gonium. 

Fig. 14. Ascus. 

Fig. 15. Spores, magn. 1200 lin. 

Fig. 16. Sterigmata. 

Fig. 17. Spermatia*. 

Eamalina, Ach. Fr. 

No. 68. R. calicaris, Fr. 

Forma farinacea {Fr.). Minute specimens. 

Hab. Great Slave Lake. 

Ceteabia, Ach. ^ Nyl. 

No. 69. C. ISLANDICA, Ach. 

Forma platyna, Ach. 

Hab. Great Bear Lake. 

No. 70. Forma tubulosa, Schaer. Fruit. 

Hab. Great Bear Lake. 

No. 71. Forma Delisei, Schaer; Fell. Lich. Lapp. Or. 60. 

Hab. Great Bear Lake. 

Only a single specimen. 

No. 72. Forma crispa, Ach.; Fell. Lich. Lapp. Or. 59, Fruit. 

Hab. Great Bear Lake; Great Slave Lake. 

* Since writing the above, I find that Dr. W. L. Lindsay had described and 

figured the sterigmata and spermatia in his elaborate Essay on the Spermogone* 

and Pycnides in Trans. Edin. Boy. Soc. vol. xiii. part L (1859) p. 133 and 

tab. vi. f. 23, for which he so deservedly obtained the Neill Gold Medal. 
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Platysma, Hofm. Nyl. 

No. 73. P. nivale, Nyl. 

Hab. Great Slave Lake. 

In fine fructification. Some of the specimens had the thallus 

of a more intense yellow colour (^ = Cetraria Tilesii., Ach. Syn. 228). 

No. 74. P. CUCULLATUM, lloffm. 

Hab. Great Bear Lake. 

In fine fructification. 

No. 75. A form apparently intermediate between nivale and cucullatum, 

with serobiculate thallus but sporidia of cucullatum. 

Hab. Great Bear Lake. 

In fructification. 

No. 76. P. JUNIPERINUM, Nyl. 

Var. ierrestris, Schser. L. H. 20. 

Hab. Mackenzie’s River; Great Bear Lake. 

Not in fructification. 

No. 77. P. JUNIPERINUM, Nyl. 
Var. pinastri, Ach. 

Hab. Great Slave Lake; York Factory, Hudson’s Bay. 

Not in fructification. 

No. 78. P. s^PiNCOLA, Hoffm.y Scheer. L. H. 297. 

Hab. Great Bear Lake; Great Slave Lake; York Factory, Hudson’s 

Bay. 

No. 79. P. Richardsonii (Hook). 

Hab. Great Bear Lake. 

No. 80, P. LACUNosuM, Nyl. 

Forma atlantica. Tuck. L. Am., Sept. 6. 

Hab. Great Slave Lake. 

Nephromtum, Nyl. 

No. 81. N. TOMENTOSUM, Nyl.', Tuck. L. Am. Sept. 13; Schcer. Ij. H.259. 

Hab. Missinnippi or English River; Great Bear Lake. 

No. 82. N. TOMENTOSUM, Nyl. 
Var. helveiicum, Nyl.; Tuck. L. Am. Sept. 14 ; Schser. L. H. 260. 

Hab. Missinnippi or English River. 

Peltigera, Hoffm. 

No. 83. P. aphthosa, Hoffm. 

Hab. Great Bear Lake. 

LINN. PROC.-botany, VOL. IX. o 
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No. 84. P. CANiNA, Hoffm. 

Hab. Great Slave Lake. » 

No. 85. P. RUFESCENS, Hoffm. 

Hab. Great Bear Lake; Great Slave Lake. 

No. 86. P. SPURIA, DC. 

Hab. Great Slave Lake. 

No. 87. P. VENOSA, Hoffm. 

Hab. Great Bear Lake. 

SOLOHIHA, Ach. 

No. 88. S. SACCATA, Ach. 

Hab. Great Bear Lake; Great Slave Lake. 

No. 89. S. Limbata {Sommrf.). 
Lichen spongiosus, E. Bot. t. 1374.— S. saccata, var. spongiosa, Ay/. 

Syn. 331.—S. limbata, Mudd. Man. 85.—Lecanora limbata, Sommrf. 

Suppl. FI. Lapp. 105. tab. 3. figs. 1-9. 

Hab. Great Bear Lake. 

The ‘ English Botany ’ figure gives a fair general representa¬ 

tion of this plant, especially of the cupular margined apothecia. 

Dr. Nylander, in his ‘ Synopsis,’ considers it only as a variety of S. 

saccata. It seems something very nearly approaching to pre¬ 

sumption to differ from so learned and accurate a botanist as Dr. 

W. Nylander, fhe facUe princeps of European lichenologists; hut 

the different shape and size of the sporidia, added to the other 

peculiarities of the plant impel me to regard it as distinct. 

PLATE II. 

Fig. 8. Spore of S. saccata, mag. 1200 lin. 

Fig. 9. Spores of S. limbata, magn. 1200 lin. 

Fig. 10. Ascns of the same, magn. 330 lin. 

Eicasolia, D. N. Nyl. 

No. 90. R. herbacea, D.E. Fries, L. S. 334. 

Hab. Great Slave Lake. 

Parmelia, Ach. Nyl. 

No. 91. P. saxatilts, Ach. * 

Hab. Fort Franklin; Great Bear Lake. 

No. 92. P. OLivACEA, Ach. 

Hab. Great Bear Lake; Great Slave Lake; York Factory, Hudson s 

Bay. 

No. 93. P. STYGiA, Ach. 

Hab. Fort Enterprise. 
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No. 94. P. LANATA, Nyl. 

Hab. Great Bear Lake. 

No. 162. P. LANATA, Nyl. 

Forma mimiscula, Fellm. Lick. Lapp, Or. 83. 

Hab. Fort Enterprise. 

No. 95. P. PHYSODES, Ach. 

Var. vittata, Ach. 

Hab. Great Bear Lake. 

No. 96. P. PHYSODES, Ach. 

Forma platyphylla, Ach. 

Hab. Great Bear Lake. 

No. 97. P. PHYSODES, Ach. 

Forma obscurata, Ach. 

Hab. Great Bear Lake. 

No. 98. P. PHYSODES, Ach. 

Yormsi placorhodioides, Nyl.? 

Hab. Great Bear Lake. 

PnYSCIA, iVyZ. 

No. 99. P. PARIETINA (L.). 

Var. lychnea (Ach.). 

Hab. Fort Enterprise. 

No. 100. P. CANDELARIA {Ach.). Non fertilis. 

Hab. Great Slave Lake. 

No. 101. P. CILIARIS, DC. 
Forma crinalis, raargine receptaculi limbriato. 

Hab. Great Bear Lake; Great Slave Lake. 

No. 102. P. PULVERULENTA, Ft, 

Hab. Mackenzie’s River. 

No. 103. P. STELLARIS, Fr. 

Var. leptalea (Ach.). 

Hab. Great Slave Lake. 

No. 104. P. c^siA, Fr. 

Hab. Great Bear Lake. 

No. 105. P. OBSCURA, Fr. 

Var, muscicola, Schaer. Enum. p. 37- 

Hab. Great Bear Lake. 

No. 106. P. OBSCURA, Fr. 

Var. cycloselis, forma saxicola. 

Hab. Great Bear Lake. „ 
O 2 



196 THE BET. W. A. LEIGHTON ON LICHENS 

Umbilicaeia, Hqffin. 

No. 107. U. pusTULATA, Hoffm. 

Hab. Great Slave Lake. 

No. 108. U. VELLEA {Ach.)-, Nyl. L. Scand. 114. 
Hab. Great Slave Lake. 

No. 109. U. CYLINDRICA (L.). 

Var. Delisei, Nyl. L. Scand. 117. Thallo subtus fibrillis rhizineis. 

Hab. Great Slave Lake. 

No. 110. U. ERosA, Hoffm. 

Forma thallo subtus granulato efibrilloso. 

Hab. Great Slave Lake; Great Bear Lake. 

No. 111. U. Muhlenbergii (Ach.); Tuck. Syn. L. Am. Sept. 74. 
Hab. Great Slave Lake. 

PsoEOMA, Fr. Nyl. 

No. 112. P. hypnorum, Fr. 

Hab. Great Bear Lake. 

Pannaeia, Del. Nyl. 

No. 113. P. BRUNNEA, MoSS. 

Hab. Mackenzie River; Great Bear Lake. 

No. 114. P. MUSCORUM (Ach.). 

Hab. Great Bear Lake. 

Squamaeia, do. 

No. 115. S. CHBYSOLEUCA (Sm.). 

Hab. Fort Enterprise. 

No. 116. S. saxicola (Ach.). 

Hab. Fort Enterprise. 

No. 117. S. AMBIGUA (Wulf.). 

Hab. Fort Franklin; Great Bear Lake; Great Slave Lake. 

Placodium, DC. Nyl. 

No. 118. P. ELEGANS, DC. 

Hab. Great Bear Lake ; Great Slave Lake ; Fort Enterprise. 

Lecanora, Ach. Nyl. 

No. 119. L. CERiNA, Ach. 

Forma, pyracea, Ach. 

Hab. Great Slave Lake. 
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No. 120. L. cERviNA, Ach. 

Var. smaragdula, Schaer. 

Hab. Fort Enterprise. 

No. 121. L. CERVINA, Ach. 

V'^ar. glaucocarpa, Schaer. 

Hab. Fort Enterprise; Great Bear Lake. 

No. 122. L. FULvo-LUTEA, Nyl. Scand. 146. 

Lecidea fusco-lutea, Schtcrl Enum. 147 (non L. fusco-luteus, Dicks.!); 

Fellm. Lick. Lapp. Or. 110. 

Hab. Fort Franklin; Great Bear Lake. 

PLATE II. 

Fig. 4. Spores of L. fulvo-lutea, magn. 1200 lin. 
Fig. 5. Spores of L. fusco-luteus^ Dicks., magn. 660 lin. 

No. 123. L. viTELLiNA, Ach. 

Var, aurella, Ach. 

Hab. Fort Franklin. 

' No. 124. L. CINEREA (L.). 

Var. ulpina, Zwachk, 4. 

Hab. Fort Enterprise. 

No. 125. L. PAREi.LA, Ach. 

Var. Upsaliensis (L.). 

Hab. Mackenzie River. 

No. 126. L. ALBELLA (Pcrs.). 

Hab. River St. Mary’s, Lake Superior; Great Slave Lake. 

No. 127. L. scBFuscA, Ach. 

Var. glabrata, Ach. 

Hab. River St. Mary’s, Lake Superior. 

No. 128. L. suBFuscA, Ach. 

Var. epibrya, Ach. 

Hab. Mackenzie River; Great Slave Lake; Great Bear Lake. 

No. 129. L. vARiA, Ach. 

^ar. symmicta (Ach.). 

Hab. Great Bear Lake. 

No. 130. L. GLAUCOMA, Ach. 

Hab. Fort Enterprise. 

No. 131. L. OKEINA, Ach. 

Hab. Great Bear Lake. 

No. 132. L. TURFACEA, Ach. 

Hab. Great Bear Lake. 

No. 160. L. VERRUCOSA, Laur. 

Hab. Mackenzie River. 
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Pertusaeia, DC. 

No. 133. P. LEIOPLACA {Ach.). 

Ilab. River St. Mary’s, Lake Superior. 

No. 161. P. BRYONTHA (Ach.). 

Hab. River St. Mary’s, Lake Superior. 

GtTrostomum, Fr. S. V. O. p. 268. 

No. 134. G. URCEOLATUM, Ack. Fr. 

Conotrema urceolatum. Tuck. Syn. 86; Zwachk. Exs- 300! 

Hab. River St. Mary’s, Lake Superior. 

Lecidea, Ach. jyyl. 

No. 135. L. sanguineo-atra, Ach. 

Hab. Great Bear Lake; Great Slave Lake 

No. 136. L. turgidula, Fr. 

Hab. Fort Enterprise. 

No. 137. L. coARCTATA (Ach.). 

Var. ornata. 

Hab. Great Slave Lake. 

No. 138. L. vESicuLARis, Ach. 

Hab. Mackenzie River. 

No. 139. L. tessellata, Flk. 

Hab. Fort Franklin ; Fort Enterprise. 

No. 140. L. CHALYBEiA, Borr. 

Hab. Fort Enterprise. 

No. 141. L. DISCIFORMis, Fr. (corticola). 

Hab. Fort Enterprise; River St. Mary’s, Lake Superior; York Factory* 

Great Slave Lake; Great Bear Lake. 

No. 142. L. DisciFORMis, Fr. (lignicola). 

Hab. Fort Franklin. 

No. 143. L. DISCIFORMIS, Fr. (muscicola). 

Hab. Fort Franklin. 

No. 144. L. DISCIFORMIS, Fr. 

Statu ecrustaceo, Nyl.! Moug. Nestl. 1328 ! 

Hab. Fort Franklin. 

No. 145. L. SABCLETORUM (muscicola). 

Hab. Great Bear Lake. 

No. 146. L. SABCLETORUM. 

Var. ligniaria, Schier. L. H. 196! 

Hab. Great Slave Lake. 
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No. 147. L. GEOGRAPHICA, Ack. 

Hab. Great Bear Lake. 

No. 148. L. PARASITICA, Flh. (L. inspersa, Tul.). 

Hab. On Peltigera and Hypnum; Great Bear Lake. 

No. 149. L. PUNCTATA. 

Var. denudata, Schser. L. H. 529 ! 

Hab. York Factory. 

No. 150. L. PROTUSA, Fr. 

Hab. Fort Enterprise. 

No. 151. L. SPH.ER01DES, Smrf. Nyl. Scand. 204. 

Hab. Great Bear Lake. 

No. 163. L. ATROBRUNNEA, Schcer. 

Hab. Fort Enterprise. 

Verrucaria, Pers. Nyl. 

No. 152. V. NiGRESCENS, Pers. 

Hab. Mackenzie River. 

No. 153. V. glabrata, Ach. 

Hab. Great Slave Lake. 

No. 154. V. EPIDERMIDIS, Ach. 

Hab. Great Slave Lake. 

No. 155. V.FRANKLiNiANA,LeipAton. Thalluspallidecinerascens,opacus, 

tenuis, indetei minatus; apothecia parva, subinnata, nigra, sublucida, 

perithecio nigro, dimidiaio, basi incurvescente; sporae 4-8, mediocres, 

oblongae vel ovoideo-oblongac, murali-divisse (se])tis horizontalibus 4) 

incolores; parapby.ses graciles distinctse; gelatina bymenea iodo vinose 

rubescens (prsesertim thecae). Ad corticem laevem Alni. 

Hab. River St. Mary’s, Lake Superior. 

PLATE II. 

Fig. 2. Asci, magn. 330 lin. Fig. 3. Spores magn. 1200 lin. 

Xtlographa, Fr. Nyl. 

No. 156. X. FLEXELLA, Nyl. 

Hab. Great Slave Lake. 

Graphis, Ach. Nyl. 

No. 157. G. SERPENTINA, Ach. 

Hab. River St. Mary’s, Lake Superior. 

Imperfect; no sporidia distinguishable. 
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Arthoxia, Ach. Nyl. 

No. 158. A. tumidula, Leighton. Thallus pallide cinerascens, opacus, 

tenuis; apothecia parva nigra, sessilia, subastroicleo-difformia, con- 

vexa, papillosa; sporae 8, magnae, oblongae, tnedio constrictae, murali- 

divisae (septis horizontalibus 7-8) fuscae; gelatina hymenea iodo ful- 

vescens. Ad corticem laevem Alni. 

Hab. River St. Mary’s, Lake Superior. 

PLATE II. 

Fig. 6. Asciis, magn. 330 lin. Fig. 7. Spores, magn. 1200 lin. 

Odoxtotrema, JVyl. 

No. 159. O. Richardsonii, Leighton. Thallus macula albido-cinera- 

scente dilatata indicatus ; apothecia mediocria fusco-nigra, rotundata, 

adnata, patellariodea, pars excipuli superior dentibus nmltis versus 

centrum concavum concolor apertum radiatim vel coiiniventer versis; 

sporae 4, incolores, aciculares vel vermiformes, arcuatae, uniseptatae; 

paraphyses graciles confertae; gelatina hymenea iodo caernlescens, 

deinde vinose tincta. 

Hab. On weathered wood. Fort Enterprise. 

PLATE II. 

Fig. 1. Spores, magn. 1200 lin. 
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On the Vegetation of the Western and Southern shores of the 

Dead Sea. By B. T. LoKvne, M.E.C.S. Eng. Communicated 

by Dr. Hooker, r.E.S, 

[Bead April 6, 1865.] 

The least-known flora of Palestine is that of the Grhor or Jor¬ 

dan valley; and, as far as I am aware, the flora of the south of 

the Dead Sea valley was almost if not entirely unknown before 

my visit in January 1864, in company with the Eev. H. B. Tris¬ 

tram and his party. With the assistance of the Eoyal Society, 

and under the guidance of that distinguished traveller, 1 was 

enabled to stay several days in the least frequented and most 

dangerous part of the Dead Sea valley, and I propose with your 

leave to present to you this evening the results of my researches 

in that region. 

General Character of the Vegetation near the Dead Sea.—The 

greater part of the western and southern shores of the Dead 

Sea, between Ain Terabeh and the oasis Es Saffieh, is quite 

destitute of vegetation, except occasional patches of Lgcium eu- 

rop(num, Salvia cegyptiaca, Lagurus ovatus, and one or two compo¬ 

site plants which I have not been able to determine, owing to the 

state they were in at the time of our visit. At Ain Terabeh 

there is a dense thicket of reeds {Arundo donas) with a marsh of 

Salsolas, Atriplex halimus, and here and there a clump of Ta¬ 

marisks, probably T. Pallasii or a species very near it. Ain Tera¬ 

beh was the only place where I found AUluropiis Isvis; but Dr. 

Hooker found this remarkable grass nearer the northern end of 

the sea. Beyond Ain Terabeh, travelling south, except at Engedi, 

Saffieh, and on the flat plain between the Zuweirah and Mahauwai 

W adies, all the vegetation I observ^ed, except that already men¬ 

tioned, were a few tamarisks, one or two small Acacia trees (^Acacia 

^^gal), and a single specimen of Astragalus with purjde flowers 

(near A. hypoglottis, Linn.). Our march was, however, very hurried 

and fatiguing whilst passing over these desert regions, and I speak 

from memory and not from notes. 

The banks of the streams at Engedi are in many places covered 

with luxuriant vegetation, dense thickets of reeds {Arundo donax), 

Salix octandra, and Salvadora persica overhanging them, with 

here and there a patch of Typha latifolia, and an apparently new 

species of Pennisetum ; whilst immense fronds of Maiden’s Hair 

Fern (Adiantum capillus Veneris) hang from the damp shady parts 

of the rocks. The general appearance of the oasis, however, is 

exceedingly desolate: the Arabs cultivate but little com; and the 

linn. PROC.-BOTANY, VOL. IX. P 



202 MB. B. T. liOWBE ON THE TEGETATION OE THE DEAD SEA. 

most conspicuous botanical objects in the landscape are groups of 

Tamarix Pallasii, Moringa aptera, Acacia seyal, ZizypJius vulgaris, 

and the curious and grotesque Asclepiad Calotropis procera, Br. 

Itetama monosperma, Boiss., is also a common bush ; but it flowers 

later, and was not a very conspicuous object in the vegetation at 

the time of our visit. 

The oasis of Es Saffieh differs from that at Eugedi in being 

better watered and therefore more fertile, and in being inhabited by 

settled and not by Avandering tribes of Arabs. Unfortunately 

the curious Arab village had been sacked and burned the day 

before we arrived, by a laAvdess gang of Arabs from Petrsea; and all 

its unhappy inhabitants had flown, leaving their corn-crops, and 

indigo, and the dead bodies of those aaEo had fallen in tight be¬ 

hind them. As the enemy were apparently still lurking about, our 

survey of the district was necessarily hasty and imperfect. Zizy- 

phus vulgaris and Salvadora persica are both most abundant at 

Saffieh, much more abundant than at Engedi, whilst Calotropis, 

although common, is much less common than at the latter place; 

with the exception of Acacia seyal and Moringa aptera, I saw no 

other trees and bushes at Saffieh, although I kept a sharp look¬ 

out, knowing at the time that Irby and Mangles had described the 

oasis as abounding in an almost infinite variety of shrubs and 

bushes. 

The most curious and interesting locality in the south of the 

Ghor, hoAvever, is the delta-like flat which extends from the embou¬ 

chures of the Zuweirah and Mahauwat Wadies to the shore of the 

Dead Sea, where I found 82 species of flowering plants, with few 

exceptions, quite peculiar to this limited region, as regards the 

Dead Sea valley and the rest of Palestine. 

The Zuweirah and Mahauwat Wadies are tA\"o very deep gorges 

formed by the drainage of the eastern portion of the plateau of 

Beersheba and the hills between it and the Dead Sea, and which 

enter the Ghor just north of, and on the Avest side of, Jebel Us- 

dum, about tAvo miles from the Salt Lake. These tAvo miles consist 

of a flat delta formed of tertiary deposits washed down and deeply 

channelled by occasional torrents, which, judging from appear¬ 

ances, must be rare and violent. The channels are exceedingly 

numerous, and vary from a few feet to many yards in breadth, and 

from two to eighteen feet in depth; and although at the time of 

our visit they were apparently perfectly dry even a foot or more 

beneath the surface, they Avere fringed with Zizyphus vulgaris, 

Acacia seyal, Tamarix, Ochradenus, and Dcemia cordata; and the 
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beds of the channels were dotted over with low scrubby bushes 

of Fagonia and Ggmnocarpum, and with showy tufts of Cleome 

trinervia and Salvia controversa. In fact, the whole of the 82 

species which I found were, with few exceptions, confined to the 

channels or their immediate vicinity, and every plant seemed to 

be in flower; yet we had to send nearly two miles up the Zuweirab 

Wady for water, which existed only in deep rock-pools, the remains 

of former rains. The entire delta has a very desolate aspect. The 

Eose of Jericho (^Anastatica) grows in its dryest parts; but it 

is fringed at the edge of the lake by a bright green marsh of 

Salsolas. 

On examining the list of plants which I found in this region, it 

will be seen that the flora, although very different from the ffora 

of the rest of Palestine, is essentially Mediterranean in type. Its 

affinities, however, are all with the fforas of northern Africa, 

especially with the desert-floras of Upper Egypt and Nubia. It 

will also be found to be closely related with that of Aden in 

the south, and the Canaries in the west. The flora of this delta 

appears, moreover, to be precisely similar to that of x\-rabia Petraea; 

at least I am led to this belief by a comparison of it with the collec¬ 

tion made there by Major M’Donald,now in the Herbarium at Kew. 

It will be seen, on examining the lists I have appended to this 

paper, that, of the 94 species collected by myself in the south of 

the Dead Sea valley, 29 or 30 only are Enropean plants ; and these 

are chiefly weeds of a very wide distribution; why such plants as 

Trihultis terrestris, Fmex spinosus, Solanum nigrum, and Capsella 

bursa pastoris should form so large a part of the European element 

in this flora, I am unable to form any idea. With the exception of 

one or two, all these 29 or 30 species extend into northern India ; 

many have a much wider distribution. 

On the other hand over 50 species are decidedly African, not 

extending into Europe ; and many of these are exceedingly local; 

not more than one-third extend into India; and those which do 

are chiefly natives of Sind and Affghanistan, affecting arid regions: 

and none of these African species seem to have a very w 

distribution, with the exception of jFrua javanica. 

Although two of the most remarkable forms of the southern 

Ghor, Calotropis procera and Salvadora persica, are Indian plants, 

yet these are equally common in Upper Egypt and Nubia; so that 

I do not think there is anything to warrant the ordinary belief 

that the flora of the south of the Ghor has an Indian type. 

Excluding the exceedingly widely distributed European plants 

p 2 
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between 30 and 40 of the species of the southern Grhor extend 

into Sind, and about 13 are found in the Canary Isles: this ap¬ 

pears to me a fact worthy of note, since these countries are upon 

the eastern and western limits of the North-African desert-flora. 

The relation which the southern Ghor bears to that of the 

peninsula of Aden, seeing how little is known of the botany of 

central Arabia, seems to me a subject of special interest. Eleven 

of the most characteristic plants of the southern extremity of the 

Dead Sea valley are common to it and to the peninsula of Aden; 

and, considering how very limited the floras of the two localities 

are, this is not an unimportant number. In both places Beseda 

amhlyocarpa seems to be by far the most common plant. 

In both places the number of species and genera is small com¬ 

pared with the number of natural orders to which they belong. 

My 94 species belong to 33 orders, giving an average of rather 

more than three species to each. 

The most numerous orders in the flora of the Dead Sea are— 

Cruciferse, containing 13 species ; 

Compositae „ 11 „ 
Leguminosae „ 6 „ 

Chenopodiaceae „ 6 „ 
^ygopl^y^laceae „ 5 „ 

whilst at Aden, according to Griffith’s Floricula, published 

your ‘ Transactions,’ there are 

11 species of Leguminosae, 

9 „ Capparidese, 

7 „ Euphorbiacese, 

5 „ Compositae, 

showing the much more decided tropical character of the latter 

flora. 

None of the plants peculiar to Aden were found by me in the 

Dead Sea valley; and I know of only one w'ell-marked species 

peculiar to this region and to the north of Arabia and the adjacent 

deserts of Suez and Persia, the Cleome trinervia, Eresen., which is 

the most characteristic plant of northern Arabia. 

Lastly, I may mention that I found twm most distinct varieties 

of Fagonia common about the Zuweirah and Mahauwat Wadies— 

one, the F. sinaitica of Boissier, a creeping plant, and the other 

the common Levant species ; these plants, growing side by side 

in abundance without any intermediate forms, seem to me to point 

to two distinct species of Fagonia, however wide their distribution 

and variation may be. 
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I. The Desert-Flora of Zuweirah and Mahauwat Wadies. 

Crvciferm. 

1. Mathiola oxyceras, DC. 

2. Mathiola sinuata. 

3. Zilla myagroides, Forsk. 

4. Notoceras canariense, R. Br. 

5. Farsetia segyptiaca, Turcz. 

C, Nasturtium coronopifolium.DC'. 

7. Anastatica hierochuntina, L. 

8. Neslia paniculata. 

9. Brassica Aucheri, Boiss. 

10. Enarthrocarpus strangulatus, 

Boiss. 

11. Hesperis, sp, 

12. Erucaria, sp. 

13. Carrichtera vella, DC. 

CAPPARIDEiE. 

14. Cleome droserifolia, Delile. 

Probably the same as quin- 

quenervia, DC. 

16. Cleome trinervia, Fresen. 

Resedaceas. 

16. Reseda crystallina, Pro¬ 

bably a var. of odorata. 
17. -amblyocarpa, Fresen. 

18. Oligomeris glaucescens, Camb. 

19. Ochradenus baccatus, DC. 

Tamaricine^. 

20. Tamarixtenuifolia,DC.? I affines 

21. -Pallasii, Desp. ? i sp. 

22. Reaumuria palestina, Boiss. 

Probably the same as vermi- 

cularis, L. 

Zygophyllace^e. 

23. Fagonia cretica, L. 

24. -sinaitica, Boiss. 

25. Nitraria tridentata, Desf. 

26. Gymnocarpumfruticosum,Pers. 

27. Tribulus terrestris, L. 

Rutace^. 

28. Ruta tuberculata, L. 

AzOIDEiB. 

29. Azoon canariense, L. 

RuAMNACEiE. 

30. Zizyphus vulgaris, L. 

Leguminos^e. 

31. Retama retam, Webb. 

32. Astragalus, sp. reserabling^wi- 

mifer. 

33. Lotononis Leobordea, Boiss. 

34. Trigonella hamosa, L. 

35. Acacia seyal, L. 

36. Vicia narbonensis, L. 
Composite. 

37. Anvillea Garcini, DC. 

38. Asteriscus pygmseus, Cass. 

39. -graveolens, DC. 

40. Pulicaria undulata, DC. 

41. Pyrethrum auriculatum, Boiss. 

42. Zollikoferia chondrilloides, DC. 

43. Picridium tingitanum, Desf. 

44. Microrhynchus nudicaulis,Less. 

45. Trichogyne cauliflora, DC. 

46. Senecio Decaisnei, DC. 

47. Leyssera capillifolium, DC. 
CUSCUTACE.E. 

48. Cuscuta, sp. 
SOLANACE^. 

49. Solanum nigrum, L. 
Boragine^. 

50. Heliotropium luteum, Pers. 

51. -hispidum, Forsk. 

52. Trichodesma, sp. 

53. Onosma syriaca, Labill. ? A 

small variety. 
Asclepiade.®. 

54. Dsemia cordata, R. Br. 

55. Lycium europaeum, L. 

Labiat.e. 

56. Salvia aegyptiaca, L. 

57.  -coutroversa. Fen. 

58. Lavandula multifida, L. 
SCROPHULARINEiE. 

59. Verbascum undulatum, Lam. 

60. Scrophularia variegata, Bieb. 

probably a var. of canina. 

61. Antirrhinum orontium. 

62. Linaria floribunda, Boiss. 

63. -sp. 



206 MB. B. T. LOWKE ON THE VEGETATION OF THE BEAD SEA. 

Plantaginea:. 

64. Plantago, sp. 

Plumbagine^. 

65. Statice priiinosa, Delil. 

Amaranth ACEiE. 

66. .^rua javanica, Juss. 

PoLYGONEjE. 

67. Rumex vesicarius, L. 

Chenopodiace.e. 

68. Eclunopsilon muricatus, Moq. 

69. -, sp. 

70. Salicornia fruticosa, L. 

71. Sueda, sp. 

At Eiigedi I 

1. Moringa aptera, DC. 

2. Calotropis procera, Br. 

3. Salix octandra, DC. 

4. Arundo donax, L. 

5. Salvadora persica, L. 

6. Forskahlea, sp. 

72. Atriplex halimus, L. 

73. Salsola, sp. 

JuNCACEiE. 

74. Juncus maritimus, L. 

Gramine^e. 

75. Aristida plumosa, L. 

76. -Adscensionis, L. 

77. Andropogon, sp. 

78. Schisraus minutus, B. S. 

79. iEluropus laevis, Trin. 

80. Panicum TenerifFre, B. Br. 
81. -turgidum, Forsk. 

82. Pennisetum cenchroides, Beich. 

also found 

7. Zizyphus lotus, DC. 

8. Loranthus acaciae, DC. 

9. Pennisetum, sp. 

10. Typha latifolia, L. 

11. Abutilon muticum, DC. 

12. -denticulatum, DC. 

And these plants, except ForsJcahlea and Moringa and the three 

Malvaceae, were observed by me at Es Saffieh. Except Moringa 

aptera and loranthus acaciae, these are all Indian species. Salix 

octandra extends into Affghanistan. They are all also Egyptian, 

including both Moringa and Loranthus. 

II. List of Plants found in the Wadies at the south of the 

Dead Sea, which occur in 

1. The Canary Islands. 

1. Fagonia cretica*. 

2. Notoceras canariense. 

3. Gymnocarpum fruticosum. 

4. Azoon canariense. 

6. Trichogyne cauliflora. 

6. Senecio Decaisnei. 

7. Salvia segyptiaea. 

8. Pennisetum cenchroides. 

9. Reseda crystallina. 

10. Atriplex halimus. 

11. Statice pruinosa. 

12. Panicum Teneriffa. 

2. The FLORA of Aden. 

1. Fagonia cretica. 

2. Abutilon denticulatum. 

3. Reseda amblyocarpa. 

4. Cleome droserifolia. 

5. Zizyphus lotus. 

6. Moringa aptera. 

7. Salvadora persica. 

8. jErua javanica. 

9. Pennisetum cenchroides. 

10. Aristida Adscensionis. 

11. -plumosa. 

* The species in Italics are found in Europe. 
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3. Europe. 

*1. Notoceras canariense. 

2. Mathiola sinuata, 

*3. Fagonia cretica. 

*4. Neslia paniculata. 

*5. Cajisella bursa pastoris. 

*6. Zizyphus lotus. 

*7. Tribulus terrestris. 

8. Retama re tarn. 

*9. Vicia narboiiensis. 

*10. Zollikoferia choudrilloides. 

*11. Trichog3 ne caulidora. 

*12. Inula crithraoides. 

*13. Solanum nigrum. 

*14. Lycium europaeum. 

*15. Salvia controversa. 

*16. Lavandula multifida. 

*17- Scrophularia canina. 

*18. Antirrhinum orontiura. 

*19. Verbascura undulatum. 

*20. Rum ex vesicarius. 

*21. Emex spinosus. 

22. Balanophora coccinea. 

*23. Typlia latifolia. 

*24. Juncus maritimus. 

*25. Arundo donax. 

*26. Pennisetum ceuchroides. 

27. Panicum Teneriffae. 

4. Africa, but not in Europe. 

tl* Mathiola oxyceras. 

2. Zilla myagroides. 

3. Anastatica hierochuntina. 

t4. Farsetia aegyptiaca. 

5. Brassica Aucheri. 

6. Enarthrocarpus strangulatus. 

7. Nasturtium coronopifolium. 

t8. Cleome droserifoba. 

9. Reseda amblyocarpa. 

10. Oligomeris glaucescens. 

til. Ochradenus baccatus. 

12. Tamarix tenuifolia. 

27. Asteriscus graveolens. 

28. Pulicaria undulata. 

29. Pyrethrum auriculatum. 

30. Senecio Decaisnei. 

t31. Microrhynchus nudicaulis. 

t32. Picridiura tingitanum. 

33. Leyssera capillifolium. 

34. Heliotropium luteum. 

35. -hispidum. 

t36. Trichodesma, sp. 

t37. Calotropis procera. 

38. Daemia cordata. 

13. -Pallasii? t39. Salvia aegyptiaca. 

14. Fagonia sinaitica. 40. Linaria floribunda. 

15. Nitraria tridentata. t41. iErua javanica. 

16. Ruta tuberculata. 42. Forskahlea, sp. ? 

tl7. Abutilon denticulatum. t43. Salvadora persica. 

•flS.-muticum. 44. Echinopsilon muricatus. 

tl9. Sida asiatica. 45. Salix ocUndra. 

+20. Gymnocarpum fruticosum. 46. Statice pruinosa. 

21. Reaumuria palestina. t47. Aristida Adscensionis. 

22. Azoon canariense. t48. -plumosa. 

23. Moringa aptera. t49. Schismus minutus. 

24. I.otononis Leobordea. 50. iEluropus laevis. 

25. Trigonella hamosa. 51. Panicum turgidum. 

26. Acacia seyal. 

* These species have all a very vride distribution, especially the CaptellOf 

Tribulus, Solanum, Emex, and Juncus, which are worldwide, 

t These species extend into Northern India. 

t Qjfmnocarpum fruticosum, and Picridium tingitanum, extend into Sicily. 
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List of Orders and Numher of Species in each. 

13 Cruciferae. 

11 Composita?. 

10 Graminese. 

6 Leguminosae. 

6 Chenopodiacese. 

5 Zygophyllacese. 

5 Scrophularinese. 

fi Resedaceae. 

4 Boragineae. 

3 Tatnariscmeae', 

3 Labiatae. 

2 Capparideae. 

2 Solanaceae. 

2 Asclepiadeae. 

1 Moringeae. 

1 Rhamnaceae. 

1 Salvadoraceae. 

1 Loranthaceae. 

1 Plantagineae. 

1 Plumbagineae. 

1 Amaranthaceaer. 

1 Urticaceae. 

1 Polygoneae. 

1 Araentaceae. 

1 Typhaceae. 

1 Juacaceae. 

Notes on tbe Flora of tlie Desert of Sinai. By Bichaed Milne 

Bedhead, Esq., F.L.S. & B.Gi.S. 

[Read April 6, 1865.] 

I HAVE written the following' notes on the flora of the Desert, 

more especially the Sinaitic part of it, from memoranda made, 

and specimens collected, during a tour in the East in the months 

of February, March, and April 1864, in the hope that, slight as 

is the information contained in them, it may he of use to those 

who (as I did), before leaving England, search almost in vain for 

information on this subject. 

I reached Alexandria on the 11th of February, too early to see 

its flora to advantage ; but what I saw did not give promise of 

much variety. The only trees outside the enclosed gardens of 

the merchants are Phoenix dactijlifera, of which there are ex¬ 

tensive groves within the fortifications, and which grow luxu¬ 

riantly in the saline soil, Tamarix orientalis, and Acacia lebbehh, 

both planted in avenues along the roads by Mehemet Ali,^—the 

former dusty and stunted in growth, the latter with large yellow 

pods hanging from its almost leafless branches. 

The waste ground, now being gradually built upon as the mo¬ 

dern city expands over the deserted site of its ancient predecessor, 

is thinly covered with vegetation, the most noticeable plants 

being a small yellow-flowered Eruca (A', sativa), a white-flowered 

Erucaria (A aleppica'), and the bright-orange Calendula officinalis 

all very dwarf: great quantities of a Mesembryanthemum (apP®* 

rently M. crystallinum) were springing from seed. On the 

banks of the Mahmoudieh canal I remarked a kind of Cyperus 
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(C ladius\ and in the gardens of the numerous villas many fine 

exotics, wliich we in England are unused to see in the open 

Eir, as Poinsettia 'pulcherrima, Sparrmannia africana, Habro- 

thamnns, and various Cassice, Melice, Ccesalpinice, Acacicd, Sau- 

hiniw, &c. 

The Mohammedan cemeteries are thickly planted with a species 

of Aloe, now bearing spikes of orange flowers. 

At Cairo everything was suffering from recent severe frosts, a 

most unusual occurrence there. The plantains and sugar-canes 

were almost destroyed; and the trees in the open space called 

Ezbekeeh were much shrivelled, the only one in flower being the 

fragrant Acacia farnesiana; the venerable Ficus sycomorus, at 

Matareeh, said traditionally to be the one under which the Holy 

Family rested during their flight, showed in its dry, brittle foliage 

the effects of the unusual cold as clearly as did the dead branches of 

the orange-trees in the same garden. The sycamores on the banks 

of the Nile at Old Cairo were less affected by the cold, and were 

bearing their fruit abundantly, growing as it does in a singular 

manner out of the gnarled trunk of the tree, and not amidst the 

the foliage. 

In the sandy tract just before reaching the Pyramids, I found 

the lovely Iris sisyrinchium (S. majus) in profusion, its elegant and 

fragrant flowers contrasting vividly with the yellow sand in which 

it grew: it was the only plant I saw in flower in the neigh¬ 

bourhood of Cairo. 

We started from Cairo to cross the Desert, on camels, on the 

morning of February 24. Few tracts on the earth’s surface can 

be less interesting botanicallj' than the Desert immediately east 

of Cairo. Leaving behind us the domes and minarets of the city, 

and the dark green valley of the Nile, we enter at once upon a 

vast undulating plain of grey gravel (with fragments of silicified 

wood), broken at intervals by sandy hillocks. 

Sea-like in its vastness and in its silence, it is entirely devoid 

of vegetation; and our course was by no means enlivened, although 

most distinctly marked, by the bleached skeletons of camels, which 

line the track all the way to Suez; a few grey eagles soaring 

above, and a sand-coloured cricket, were the only living things 

we saw during our first day’s journey ; the next day we found some 

dead shells of a Helix, indicating our approach to vegetable 

life, and at the time of our midday halt, near the sixth station *, 

* These stations were erected, for the accommodation of traveUo’s between 

Cairo and Suez, prior to the construction of the railway. 
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our eyes were gratified by the appearance of a few plants, 

viz.:— 

2^lla myagroides (Arabice SilleK), glaucous and prickly, with a 

lilac flower much resembling our Cakile maritima; a dwarf, shrubby 

Composite, not yet in flower, Santolina fragrantissima (Arab. Ahei 

tMrdn), which our camels snatched at most greedily; an Astra¬ 

galus (A. ttmidus) of the Tragacauth group, with very long 

grey spines, small yellowish flowers, and downy, bladder-like 

calyx. I also remarked a dead Arenaria, much like our A. rubra, 

and the dry remains of an umbelliferous plant. 

Not far from the track, on our right we espied a solitary tree, 

of which the leafless branches w^ere hung with rags; indeed its 

Arabic name is “ Om e sharameet ”—“ the mother of rags;” it is 

said to have sprung from Mahomet’s staff, which took root on his 

striking it into the ground. It is an Acacia (A. nilotica). 

The great paucity of vegetation is amply accounted for by the 

extreme aridity of the sandy gravelly soil, which has at Bir el 

Biitr been pierced to the depth of 85 feet without finding any 

water; the ground is thickly strewn with coarse jaspers, chalce¬ 

donies, and variously coloured flints. 

On the third day we crossed numerous sandy wadies—slight 

depressions which, in rainy seasons, are watercourses; in these 

we found many plants of a Broom, Spartium monospermwn (Arab. 

Metem), now coming into flower, its pretty white corolla just 

showing through the purple calyx ; this is said to be the tree 

translated “juniper ” in our English version (1 Kings, xix. 4, 5). 

This shrub, with the Santolina before named, from this time was 

of constant occurrence throughout our route until we approached 

the frontier of Palestine; and when at a later part of our journey 

it was in full bloom, we found it very fragrant. 

We encamped in the Wady Bahram, or Valley of Waters, m 

which were traces of a recent torrent; and here were numerous 

thick tufts of Spartimn, Zilla, and Santolina: our camels were 

tempted by this unwonted feast to wander away from the encamp¬ 

ment ; and some even were not forthcoming when we should have 

started the next morning, having wandered far towards Gebel 

’Atakah. I found here a pretty little Crucifer, JRicotia agyptiaca, 

with silicles hanging on most delicate filiform stalks. 

Suez we reached on the fourth day. Its vicinity is unutterably 

barren, dry, and scorched, without so much as a blade of grass ; 

doubtless the freshwater canal only just completed will work 

wonders in fertilizing this and the other districts through which 
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it passes. There is, even at Suez, an oasis in the desert, in the 

P. and O. hotel, of whose hospitality we were glad to avail our¬ 

selves, as, owing to the wandering propensity of our camels, our 

tents did not arrive until night. 

The following day we crossed the Eed Sea by boat, and were 

landed on the shores of Asia by being carried on men’s backs 

through the shallows of the gulf opposite to ’Ayun Musa, pleased, 

as we landed, to observe the various species of Mureoc, Tridacna, 

Pteroceras, Nerita, and Fusua which abundantly strewed the 

shore. The sand here is quite oolitic in character. 

Our tents were pitched near the springs of ’Ayun Musa, around 

which are growing thickets of Tamarix, dwarf date-palms, and 

Arundo donax, under whose shade some culinary vegetables are 

with difficulty raised. Being the only spot with any claim to ver¬ 

dure for many miles around Suez, its limited vegetation is highly 

prized by the European inhabitants of that dreary town. The ver¬ 

dure, meagre as it is, is confined exclusively to the immediate 

vicinity of the muddy pools which give name to the spot, and 

which are soon absorbed by the sandy soil. 

Leaving our encampment, we crossed wastes resembling the 

sandhills of the Lancashire coast, but without the “ Star 

{Faamma, Ely mm') which there flourishesand the interest of the 

journey was confined to the varying but exquisite colours of the Eed 

Sea, at some parts of the deepest blue, whOst at other places it was of 

the loveliest emerald-green: beyond it was the fine outline of Gebel 

’Atakah (the Mountain of Deliverance) and the Libyan hills. 

The temperature this day, February 29, was 105° in the open 

air, and the heat radiated from the shining talcose gravel was 

intense. 

When we encamped in Wady Sudr, I found a strong torrent 

had recently poured down towards the sea, leaving the ground 

caked over with fine white clay, which crackled like egg-shells under 

the feet; and here were growing Alyaaum a half-shrubby 

Faraetia (F. cheiranthoides), and abundance of the Spartium, Zilla, 

and Santolina, aU more advanced than in the Suez desert. 

We were glad the following afternoon to leave the monotonous 

plain and enter a wady winding amid sandy, flint-sprinkled hil¬ 

locks, and towards evening reached the mound of sand and tufa¬ 

like rock on which is the single pool of bitter water, called “ Ain 

el Hawara,” no doubt the “ IVIarah ” of Scripture. Here were 

growing a few dwarf palms, and thick tufts of a prickly shrub, 

bearing thinly scattered,glaucou8,fleshy leaves, Nitraria tridentata. 
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the “ Ghurkud ” of the Arabs ; its greenish spikes of inconspi¬ 

cuous flowers were now appearing here; but on the following 

day, in the Wady Ghiirundel, I found the small, oval, scarlet berry, 

with subacid flavour, fully ripe : the leaves in taste resemble our 

sea-coast Atriplex. It has been alleged that the “ Ghurkud ” was 

the plant employed by Moses to sweeten the water of Marah; 

the change, however, was certainly miraculous; at present the 

water has the saline taste of a weak solution of Epsom salts. 

We rode on by starlight, the air loaded with the perfume of 

MatJiiola odoratissima, which was henceforward of frequent occur¬ 

rence in the Desert, and of most delicious fragrance. 

Our encampment in Wady Ghurundel was in the midst of a 

thicket of Tamarisks, the first trees seen since we left ’Ayun Musa. 

Here Nitraria grew abundantly, and I first saw its bright scarlet 

berry—the crop of which, however, would not be ripe for some 

months, as the plant was hardly yet in flower. The camels eat 

this shrub with greediness; and as a consequence the bushes are 

cropped into dense rounded tufts, the inside of which forms a 

cone of sand: the plant is the invariable accompaniment of salt 

springs. 

With this wady, Ghurundel, commences the grand scenery of 

the peninsula, which gradually increases in sublimity until it 

reaches its climax in Mount Serbal and Mount Sinai itself. 

Leaving behind us the sandy and flint-covered plain, our path 

winds amidst chalky hills of most fantastic outline, their denuded 

sides banded with horizontal streaks of brown and yellow, and 

their summits capped with dark gravel: on our right was the 

sombre mass of Gebel Hammam Earaon, so called from its hot 

sulphur-spring said to have been frequented by the Egyptian 

monarch s ; the proximity of mineral waters was proved by our 

frequently passing masses of tufa and coarse travertine. 

We descended into Wady IJseit, in which grow many tufts of 

dwarf date-palm, and tamarisk, around some muddy pools of 

water; the whole ground is thickly coated with a saline incrus¬ 

tation ; here was growing, on the roots of the Spartium monosper- 

mum, a really noble Orohanche, 18 inches high, of the most bright 

golden yellow, and extremely succulent. Asparagus horridus was 

plentiful here, scrambling over the “Betem” bushes, in some 

places forming a dense, tangled mass. 

In the next valley. Wady Thai, grew finer palms than we had 

hitherto seen in the Desert, and many shrubs, or low trees, of the 

“ Seyal,” Acacia sepal, which has a reddish trunk, and much- 
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twisted branches, armed with long grey spines (many as much as 

four inches and upwards in length). The trees were only just 

coming into leaf, and no flowers were visible ; yet I found one or 

two quite young tender seed-vessels, as though the plant occa¬ 

sionally threw out flowers during the winter season: the same 

thing I have before remarked in the case of the Nitraria. 

It was most refreshing to reach Wady el Taiyibeh, “the good 

valley,” with its comparative abundance of water and the con¬ 

stant accompaniment of that element in tliis region, verdure. 

(:Traceful tufts of wild date-palms overhung the shallow stream, 

in which I was pleased to recognize our English Nasturtiim qffi~ 

cinale, and along with it (as I believe) its frequent companion 

&ium nodijlorum. 

Mathiola odoratissima was most abundant, and each night per¬ 

fumed the air with its fragrance. 

Spartium monospermum was here and henceforward in full 

beauty ; and a charming shrub it is ; it often afforded us, as it did 

the prophet of old, a certain amount of shelter under its branches. 

This valley is hemmed in by precipitous walls of sandy rock of 

most varied colouring: beginning with the white of the chalk, 

we have many shades of grey, yellow, olive-green, brown, and red 

varying to purple, up to the black masses of trap rock. On these 

rocks we for the first time in the Desert found the Capparis spi- 

nosa (Arab. Asaf, or Lasaf), growing in bright green tufts, hang¬ 

ing down from the clefts of the rocks, with far more robust and 

fleshy leaves than in Italy or Sicily. 

AVe encamped in a delightful spot not far from the Eed Sea, 

called Abu Selima, in the midst of magnificent scenery: the 

little plain is bounded by a chain of hills unparalleled in the 

gorgeousness of their colouring; it is strewn with their debris, 

granite boulders of a reddish colour, and is thickly covered with 

shrubs of dwarf olive-green Salicornia. On the shore were enor¬ 

mous masses of white coral {Madrepora), some spreading like 

ferns from a central root, with a diameter of a yard and more. 

I was pleased to find on the shore here the lovely Trochm Pharco- 

onis, and various Phasianellce, Cardice, Marqaritiphorce, &c. 

Our course the following day, March 3, led us close along the 

shores, the rocks at one place projecting so far as to compel the 

camels, greatly against their inclination, to wade in the sea. On 

reaching the plain El Murkhah, where as at Abu Selima, there is 

much Salicornia, we for the first time approach the granite of the 

higher ranges of the peninsula, and, entering AVady Shellal, find 
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a number of plants hitherto unseen by us; conspicuous amongst 

these are large tufts of Scopolia Bouiana, with handsome, veined, 

purple flowers resembling a Petunia, and fleshy strong-smelling 

leaves; numerous shrubs with a silvery stem, and thinly-scattered, 

conjugate, fleshy leaves, and white flowers, Zygophyllum album; a 

Beseda, I think identical with the European B. odorata, but very 

dwarf, and, like it, deliciously fragrant; another Beseda, with its 

lower leaves always red {B. undata) ; a curious yellow and brown- 

flowered Cleome ( C. ornithopodioides), so viscid that the sand ad¬ 

heres to it even when dry in the herbarium (as is also the case 

with Scopolia); a noble yellow-flowered Astragalus [?A. tomen- 

tosus^ ; large quantities of Bicotia, Mathiola, and Malcomia, a 

sweet-smelling Anihemis tornentosa, the Zilla, here most luxuriant, 

and many bushes of a curious, twiggy, almost leafless plant, bear¬ 

ing spikes of insignificant yellowish flowers, and small white 

pearly berries, Ochradenus haccatus ; this is a favourite food of 

the camels, who lose no opportunity of nibbling at the uninviting, 

juiceless stems. The place of grass is here supplied by the pretty 

Asphodelus Jistulosus, at this time in full bloom. Another genus 

now made its appearance, and we saw one or another of the three 

prevailing species all the way through the Desert hence to the 

frontier of Palestine, but especially in the Desert of Nuhkl; this 

is Fagonia—dwarf, prickly-leaved plants, with pink flowers; one, 

the commonest species, F. cistoides, in many places spreads so as 

to form dense masses several yards round, and not above three or 

four inches high. 

At the rocky staircase, called Nukb Buderah, by which we 

ascend to the higher region of the peninsula, I found the pretty 

little trailing, yellow-flowered Zygophyllum simplex. The family 

ZygophyllacesB seems to occupy here the place of Crassulace® 

in more northern latitudes. 

In Wady Magarah and Wady Ginneh the same plants occurred, 

with the addition of Heliotropium supinum. Here is the encamp¬ 

ment of the “ King of Sinai,” Major Macdonald, to whose intro¬ 

duction we were indebted for the hospitality of his representa¬ 

tive, Mr. McNeill, the Major being then at Alexandria. Here 

we dined on Ibex soup. Ibex cutlets, stewed Ibex, and a deli¬ 

cious salad, with tomatoes grown in the small enclosed garden: 

I thought the flesh of the Ibex excellent, something between lamb 

and veal, and very tender. A young one of this species {Capra 

sinaitica) follows Mr. McNeill, jun., about like a dog. There were 

several heads of the animal here, with noble recurved and ringed 
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horns fully a yard in length. A skin was shown to us of a pan¬ 

ther, or leopard, of a pale yellow, thickly spotted with black, 

which had been shot in the neighbourhood. 

Mr. McNeill spoke of collecting seeds of the plants growing in 

the adjacent wadies, and sending them to the gardens at Kew. 

It is to be hoped that he may carry out this intention. 

Our next day’s journey took us into Wady Feiran, the most 

fertile valley of the peninsula, a complete oasis in the Desert, glo¬ 

rious in its scenery, overhung by the mighty and picturesque mass 

of Mount Serbal, whose granite peaks rise to the height of 6759 

feet above the sea; rich in the verdure of its luxuriant groves of 

fruit-bearing date-palms, it contained not only all the Desert 

plants previously named, especially the Spartium, the the 

Santolina, the Scopolia, and the Fagonicd F. myriacantha, F. sinai- 

tica and F. cistoideg, but also numerous species which we had 

not hitherto observed—such as the pretty but unfragrant Cleome 

ehrysantha, the Anacyclus orientalig {Cotula) with as agreeable 

a perfume as the other is unpleasant, Leyssera capillifolia {Long- 

champsia), several species of Silene, Gypsophila vaccaria, Hyos- 

cyamus pusillm with yellow flowers and deeply toothed leaves, a 

great deal of the Cleome ornithopodioides growdug together with 

our own Trifolium stellatum. Here too were numerous trees, now 

in full bearing, of the Zizyphus lotus (Arabice Nubk) : I found 

the reddish orange fruit, which in size and form much resembles 

a Siberian Crab, very pleasant to the taste; it contains a single, 

round, hard stone. 

Quitting this fertile valley, the scenery as w'ell as the botany is 

for some hours far less interesting. In the wide open Wady-es- 

Sheikh, the Santolina fragrantissima grows in enormous quantity 

in the greatest luxuriance. The camels are constantly cropping 

it; and as it is now in full flower, its scent quite loads the air as 

the animals pass through it: not unpleasant when fresh, the 

desert-traveller soon becomes heartily sick of the odour of this 

plant, as, after mastication by the camels, it gives their breath a 

most nauseatingly oftensive smell, and one soon learns to prevent 

as much as possible their eating this plant, and to approve of the 

Zilla as their food, as it leaves their breath untainted. I found 

here another fine yellow Astragalus (? A. christianus), and on rocks 

a pretty Fumex, B. vesicarius, which has large, membranous, 

shining seeds, and foliage in appearance and flavour very like 

Oxyria reniformis, excellent as a salad. At Nukb HSwy, the 

second steep rocky stair by which we ascend to the very heart of 
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the peninsula, was growing a lovely little Siipa, with feathery 

beard of about an inch long, ^rd the whole height of the glaucous 

plant*. 

And now we approach the central and most elevated district of 

the peninsula, and, crossing the great arid plain Er-rahah amidst 

red and yellow granite peaks, we have in front the vast mass of 

Horeb, with the triple peaks of Eas-es-Safsafeh overhanging the 

plain, a mountain-range sanctified long ages since by the more 

immediate presence of the Most High, and which appears even 

now, in the extreme fragrance of its herbage, to offer a continued 

incense to Him at whose presence (Exodus, xix. 18) “Mount 

Sinai was altogether in a smoke, because the Lord descended upon 

it in fire.” 

Certainly the approach to Sinai by the plain Er-rahah is one of 

the grandest scenes it has fallen to my lot to behold. It is not 

here the place to speak of the convent or the church of Saint 

Catherine; but I may note that in the well-watered garden the 

almond-trees (March 6) are now covered with blossom, as are also 

the plums and pears, their pink and white flowers contrasting 

charmingly with the dark green of the numerous cypress and 

orange-trees, and the silver grey of the luxuriant olives. By the 

courtesy of the Hegoumenos we tasted the fruit of the orange- 

trees and found it sweet and well flavoured, which surprised 

me, as I am told that not unfrequently water is frozen in the 

cells of the convent, and the trees appear to have no protection. 

As yet, owing to the early period of the year (March 7), and the 

elevation of the district, there are few plants in flower here; but 

during our ascent of Gebel Musa, followed by that of Eas-es-Safsafeh, 

two points especially struck me,—first, the great preponderance 

of scented, and especially of Labiate plants; and secondly, the very 

w'oolly, tomentose character of those not Labiates. 

As we ascend behind the convent, the first plant of interest is 

one common enough in the south of Europe, but notew orthy here 

as the only fern seen in the peninsula, Adiantum capillns-Vene- 

ris, which grows freely in a small rocky recess overhanging a 

clear spring about twenty-five minutes’ walk above the convent; 

the fronds are small, for the most part barren, with deeply-divided 

pinnules. We now’ ascended a rugged but most picturesque path 

between vast masses of fallen granite, amid which grow bushes of 

Phlomis fruticosa,\o the chapel of the Panagia, who is said to have 

• I am informed that this plant grows throughout the Sahara, the African 

desert. 
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miraculously delivered the convent, if not from the genus Cimex, 

at all events from that of Pulex. Many of the unorthodox dis¬ 

credit this alleged deliverance; for myself, I had no cause to dis¬ 

believe it, unless my own immunity from attack was owing to the 

many powerful-smelling herbs I had brought with me. Another 

most romantic rock staircase brought us to a small and verdant 

plain, a comparatively level spot, nestling amid the wild granite 

peaks, one of the highest of which, Grebel Musa, the traditional 

Sinai, now rose in front of us: in this plain stands a solitary 

cypress, the only tree I saw after leaving the convent. A spring 

of fresh water (that of Elijah) is here (as elsewhere in the desert) 

the cause of the verdure ; close by is the Cave of the Prophet, 

where he is said to have heard the “ still, small voice.” Hence 

the ascent is more steep, and we crossed some large patches 

of snow, in places as much as three feet deep. The plants I 

noted were,—a very fragrant Tanacetum or Artemisia, not in flower, 

with pinnated, downy leaves ; Marrubium pseudodictamnm, not 

in flower; Teucrium fruticosmn, in bloom ; T.Jlavescens, also in 

flower sparingly; an Origanum, not in flower; Ajuga cJiia-, Thy¬ 

mus vulgaris, in flower, with two or three other species not yet 

open, and two plants not in flower—I think Satureja montana and 

8. Juliana, which have an odour greatly resembling the incense 

used by the Greek Church, and which I was told are gathered by 

the monks for some ecclesiastical purpose; Salvia clandestina, 

with pale Idac flowers and woolly pinnatifid leaves; and two 

species of Silene, one dwarf and white, the other pink-flowered 

((S', orcliided). On the very summit of Gebel Musa, at an elevation 

of 7035 feet above the sea, was growing Herniaria glabra-, and 

Peganum harmala was just beginning to shoot up from the root. 

I must not pause to dilate upon the wondrous panorama of 

blasted peaks, of surpassing interest, seen from this point, but 

will only add that I was fortunate in seeing, amongst the huge 

blocks of granite just under the summit, two specimens of a ru¬ 

fous-coloured animal, with whitish belly, much like a Guineapig, 

which I believed to be the llyrax syriacus, or Coney: they were 

here literally inhabiting the “stony rocks.” 

In descending we diverged towards the road made by order of 

Abbas Pasha, and there, as we had been informed, we found some 

good specimens of dendritic stones, with the Lycopodium-\i^e 

markings very distinct upon the rcddisli granite. Me afterwards 

traversed the central valleys of the Horeb range to the foot of 

the Eas-es-SMsafeh, where there is a small spring and much grass, 

DINN. prog.—BOTANY, VOL. IX. Q 
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including our own Festuca vivijpara ; and we saw also the Wil¬ 

low-bush (Safsaf), from which the peak above takes its name; 

it was not yet in leaf, nor were there upon it any catkins. Ke- 

gretting that, owing to the depredations of tourists, a plant so 

interesting, as giving a name to the summit above, should be 

destroyed, I stuck several cuttings into the moist ground, and hope 

that thus the Willow may be perpetuated. The ascent of the Ras- 

es-Safsafeh is extremely steep; but the glorious view from its 

summit of the great plain Er-rahah, directly below, no doubt the 

camping-place of the Israelites, fully repaid us for our fatigue. 

On this hill I found a Yerhascum, with a yellowish leaf as thick 

as a piece of felt, a small Malcomia, a neat Farsetia {F. lunarioi- 

des, abundance of Fhlomis, a Senecio much like our Ragwort, 

and several Boragineae with (like all the above) yellow flowers 

I believe, Onosma echioides, Lithospermvm orientale, and a yeUow- 

flowered Anchusa. 

The eastern side of the peninsula is on the whole more rich m 

vegetation than the western valleys, Eeiran alone excepted. 

Thus the Acacia seyal not only much more frequent, but 

grows to a far larger size, and is less damaged by the Arabs, who 

cut them up for charcoal. I failed to discover any second species 

of Acacia in the peninsula (as far as I am able to judge, not 

having seen the trees in flower) ; there seems to me to be but the 

one species, A. seyal—the alleged shittim-wood of Scripture, and 

the traditional “ burning bush.” It is quite probable that the 

Egyptian “ Sont ” is a distinct species from the “ Sayal ” or Seneh 

of the Bedouins; indeed the leafless trees I saw near Cairo were 

perceptibly different in habit, in the colour of the branches 

and the length of the spines ; but in neither the eastern nor west¬ 

ern wadies, nor at Sinai itself, could I detect the smallest varia¬ 

tion in these respects. 

So numerous are these Acacias that Wady Sal, one of the 

wildest and grandest of the desert wadies, derives its name from 

them : in it there grows a Lycium (Z. spinosum) with a lilac 

flower and bright scarlet berries, an Amaranth {JErua jamnicd) 

with extremely woolly leaves and flower-spikes, and a curious 

prickly Composite (^IpMona scabrd) which has almost the appear¬ 

ance of a gorse-bush, but with small, thistle-like, yellowish flowers. 

This wady would be a paradise for an entomologist: with the ex¬ 

ception of the Jordan valley at Jericho, I have nowhere else seen 

such a number and variety of moths, beetles, centipedes, and 

spiders, the latter of great size and surpassing agility. I much 

regretted my entire ignorance of this subject. 
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We now have once more a glimpse of the great rocky limestone 

wall of the central desert, Et-Tih, and pass through a picturesque 

wady with brown and red sandstone rocks on one side, and on 

the other huge heaps of crumbling greenstone, surely so called 

(like the greensand of Sussex) on the lucus a non lucendo prin¬ 

ciple, as they are black heaps resembling coal in colour. 

We then reach the sandy plain “ Debhet er Eamleh,” which is 

in places covered with the Idac JSIalcomia arenaria and a pretty 

dwarf Brassica, for which the camels displa^^ed great fondness; 

and their Arab owmers darted from side to side to pluck hand¬ 

fuls of it, which the animals received with the greatest pleasure. 

In some parts of this plain, huge detached masses of orange and 

red sandstone rise out of the white, drifting sand oh which our 

camels’ feet fell noiselessly; and it needed no vivid imagination to 

see in these ruins of a former world the likeness of castles and 

churches in decay. We encamped near ’Ain Huderah, under an 

immense precipice of sandstone, at whose base was growing, out 

of the pure-white sand, the elegant drooping shrub Salicornia 

arabica, and the curious Passerina hirsuta. The next day in 

Wady Wetir, a magnificent gorge between lofty cliffs of granite, 

we found for the first time a large shrub with oval, dark green 

leaves, woolly underneath, not in bloom, but recognizable as the 

Calotropis {AsclepiaP) procera, the Osher of the Arabs. 

This evening we had our first glimpse of the Elanitic Gulf, with 

the mountains of Arabia beyond, lighted up by the setting sun 

until they more resembled a scene on the stage lighted by red 

fire than any natural landscape. This was followed by that ex¬ 

quisite after-glow, changing from blue and purple to gold and 

pink, and finally pale green, so xinlike anything we have in our 

western longitudes. We were now 5500 feet lower than when at 

the convent; and the change in temperature was extraordinary. 

Our course led us for the next two days along the western shores 

of the Gulf of ’Akaba; and the interest of these two days, apart 

from the varying but gorgeous colouring of the landscape, wus 

conchological rather than botanical. The collecting of shells in 

a broiling sun, and when travelling on a camel, is by no means an 

easy, although to me a most agreeable task, this shore being be¬ 

yond all I had seen fertile in species, mostly having an Indian 

type, and unlike those of the Mediterranean and Northern Sea. 

I collected, during the two days’ journey, at least 100 species, of 

which the following are the principal. 

I append this list of shells found on the shores of the Gulf of 

q2 



220 MB. E. M. BEDHEAD OK THE ELOBA OE 8TKAI. 

’Akaba, March 11-13, 1864, with great diffidence as to the com¬ 

plete accuracy of the species named:— 

Mactra, sp. 

Sanguinolaria rugosa, 

Psammobia, sp. 

Tellina rostellum. 

Lucina tigrina. 

Donax scortum. 

Cythenca meretrix. 

Trigona radiata. 

Circe arabica et crocea. 

Tapes, sp. 

Cardium cardissa et tumorifenim. 

Cardita sulcata. 

Area decussata, Noaj, and sp. 

Pectunculus pectiniformis. 

Chama, sp. 

Tridacna gigas et squamosa. 

Modiola, sp. 

Mytilus, sp. 

Pinna, sp. 

Avicula tarentina. 

Margaritophora margaritifera. 

Pecten, sp. 

Spondylus gaderopus. 

Ostrea, sp. 

Vulsella, sp. 

Lima, sp., and several others. 
Patella, sp. 
Fissurella, sp. 

Bulla, sp. 
Nerita polita, and sp. 

Natica maroccana, and sp. 

lanthina, sp. 

Haliotis, sp. 

Tomatella, sp. 

Scalaria, sp. 

Solarium hybridum et perspectivi- 
usculum. 

Trochus Pharaonis, niloticus, den- 

tatus et virgatus. 

Turbo argyrostomus, and sp. 

Phasianella, sp. 

Turritella, sp. 
Cerithium nodulosum, rugosum ft 

morus. 

Potamides cinerascens. 

Turbinella cornigera. 

Fusus colus, and sp. 

Pyrula, sp. 
Murex brandaris, rarispina, inflatus, 

and sp. 
Triton anus et rubecula. 

Pteroceras truncatum. 

Strombus gibberulus et gigas. 

Cassis turgida. 

Cassidaria ecliinophora. 

Ricinula morus. 

Purpura sestum et hippocasta- 

neum. 

Harpa conoidalis, and sp. 

Buccinum, sp. 
Terebra maculata, crenulata et 

duplicata. 

Columbella mercatoria, and sp. 

Mitra, sp. 

Marginella, sp. 

Volvaria monilis. 

Cyprsea tigris, cameola, and sp. 

Oliva, sp. 
Conus tessellatus, textilis, arenatus, 

geographicus, tseniatus et araneo- 

sus. 
Dentalium, sp.; and several others. 

We saw on the shores of this gulf a great rarity, in the form 

of a man not of our own party, the only one we met with duriog 

a six days’ journey; and he not only got for us some fresh fish) 

but also several Cypraeas and Terebras alive out of the sea. Th® 
climate may be imagined from the fact that his only garment, and 

that of very flimsy material, was a cotton rag around his loins- 
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On this coast occur several trees of the Doom Palm {Hyphcene 

tliehaicn), peculiar as a palm on account of its numerous branches. 

I did not see the fruit, which is said to be eaten in Egypt, where 

the tree is common. 

In Wady-el-Huweimirat I found a Cassia (C, cegyptiacd) and a 

climbing Asclepiad with white flowers (^Marsdenia erecta, which I 

saw again in the Jordan valley), a small lilac Centaurea, Medi- 

cayo Helix with its curious snail-like legume, and the Bitter 

Apple {Cncumis colocynthis) (of which afterwards in the Niihkl 

desert we saw numerous dry, apple-like fruits). Ononis viscosa, 

Fagonia cist aides, Pulicaria undulata, &c. 

Our encampment at ’Akaba was under the shade of the palm- 

grove, close to the almost tideless waters of the Gulf; and the 

heat exceeded anything I ever experienced, being, with a north 

wind blowing, as high as 112°Eahr. in the shade at 1 p.m. 

I must not pause to speak of the disappointment with which 

we learned the impossibility of proceeding via Petra, nor of the 

courteous, frank, and honourable conduct of the Sheikh of ’Akaba, 

in refusing our money, on the ground that he was unable to fulfil, 

as he would wish, his part of the bargain relative to our escort, 

but will suppose us once more en route, now westward, ascending 

the difficult pass Niikb, on to the limestone tableland of Et-Tih, 

the central desert, towards Nuhkl—a journey of three days, with 

very little to interest. 

Wide, almost boundless .plains of dry greyish limestone, with 

hardly a depression to vary the monotony, led us even to rejoice 

in the frequent mirage, which we saw here in perfection. In front 

of us appeared to extend a beautiful lake, with trees and build¬ 

ings rising on its shores; at times even the ripple of its waters 

appeared to be visible; but, of course, as we approached it gave 

place to dry, hard, verdureless gravel. 

March 16 was the first day since leaving Cairo on which we 

had seen a cloud ; the morning was dull, and the dew so heavy that 

the outer covering of my tent was soaked with moisture. AVe 

this day saw a little grass springing, sufficient, in the slight de¬ 

pressions of the wadies, to give a tinge of green to the otherwise 

bare, dry gravel. I have seldom seen so desolate a place as Khan 

Nrdikl, a halting-place on the Ilaj (pilgrim) road to Mecca, mid¬ 

way between ’Ajrud and ’Akaba—the only place in which water 

18 to be had at all, and what is there is indiflerent and very saline, 

biuhkl stands 1491 feet above the Mediterranean. 

Dry sunburnt gravel and chalk weary the eye on all sides; and 
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we were glad speedily to leave this place, and to welcome even the 

verdure of a thick but low growth of olive-green and reddish Salir 

cornia. Turning once more northwards towards Palestine, in the 

evening the air was again fragrant with Mathiola odoratissima. 

March 18.—We crossed dry chalky plains, covered with flints 

of a brown colour. The mornings were now very cold, and the 

middle of the day scorchingly hot, but quite free from the oppres¬ 

sive heat of ’Akaba. We encamped in the evening near Gebel 

’Ikhrimm, in the midst of more vegetation than we had seen for 

several days. I found here the curious Anastatica, hierochimtica, 

both as a dry “ Pose of Jericho ” of full size, withered and blown 

about by the winds, and also as a young seedling of a couple of 

inches across, just beginning to flower. Pulica/ria undulata, an 

Oligomeris, a Reseda, a Rlitum, a small Linaria with yellow 

flowers, and a number of pretty Papiloniaceae were growing here^ 

all dwarf. A very small Astragalus with fine silvery foliage and 

white flowers, and another species with yellow flowers and long 

hoary leaves (which is, I believe, Astragalus Vanillce), Trigonella 

indica wdth yellow flowers, and another Trigonella with white 

and pink flowers, an exquisite little Lotus {L. pilosissimus), An-, 

thgllis sericea, another sdky-foliaged plant, and one or two species 

of Medicago, with the curiously podded Hippocrepis multisiliquosa 

and LLerniaria hirsuta, grow here in profusion. We saw many 

large Cranes, with red legs and wide-spread wings of white and 

black; and this evening there were near our encampment several 

large, very handsome Vultures, not the dirty-looking birds of 

Egypt. I think they were of the Vultur fulvus, the Griftbn 

species. The same character of monotonous dry chalky plams 

and dry wadies accompanied us all the way to ’Abdeh, where we 

encamped in a plain bounded by sivelling hills of less harsh and 

angular form. Some grass, too, now began to appear, and gra¬ 

dually increased. We had not, however, yet left behind the 

Salicornia, which was in places covered with a small white Helit, 

having at a distance the appearance of flowers. 

The next day, passing Puhaibeh, with traces of an ancient town 

(probably Pehoboth), and seeing some small attempts at cultiva¬ 

tion, grain (barley) growing in some of the wadies, we encamped 

in the midst of rounded hills on all sides covered with grass, to 

us a strange sight, which gave me an idea of an American prairi^^ 

without a tree, without a bush, not one distinctive feature to 

mark our course. Our Arab guide lost his w^ay, and we encamped 

in doubt as to our exact whereabouts. 
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While the tents were being erected the camels were, as usual, 

turned out loose, here indeed to graze on the abundant herbage, 

and not, as previously, merely to browze on stray shrubs and herbs, 

which latter, however, they decidedly prefer. I, when botanizing 

at a little distance, saw them all right; but as I was afterwards 

busy in my tent, putting the plants I had found into my press, I 

was informed that two of our baggage-camels had been stolen. 

I only mention the incident in this place, to be able to add the 

fact, that when the Bedouin who had stolen them was found, and 

heard that they were conveying the baggage of English gentlemen 

to Hebron, he at once restored them on that very ground—our 

nationality,—another proof of what I observed throughout the 

tour, the good feeling of the Arabs towards the English. 

The next day, as we approached Bir es-Seba (Beersheba), the 

fertility of the country rapidly increased, and with it the variety 

of plants in flower. 

Malvaceous plants, hitherto I may say almost entirely absent, 

now became conspicuous. Malva sglvestris of great luxuriance, 

Malva crispa, and Malope trifida with the brilliant yellow of 

Chrysanthemum coronarium, a very dwarf purple Scorzonera, and 

a bright blue Anchusa, gave a garden-like aspect to the ground. 

We twice saw here a greyish-brown spotted snake, about three feet 

long {Cerastes Hasselquistii), the Horned Viper, or Asp of Cleo¬ 

patra, a very venomous species according to the Arabs, who cut 

them in two with their sw^ords,—and also a more pleasing reptile, 

a pretty young land-tortoise (^Testudo grceca), which I brought 

alive to England. 

One of the loveliest plants growing in the grassy country was 

a brilliant blue Amaryllid (the Ixiolirion montanum), so fragile 

that it was almost impossible to preserve it for drying. Lotus 

arahicus, with very downy leaves and claret-coloured flowers, 

Onobrychis trilophocarpa, having prickly pods, and a large thistle¬ 

like Eryngium, with bro'v\ni and yellow flowers, the beautiful 

E. amethystinum, wdth its globes of blue flowers, were amongst 

the more noticeable plants. Of Grasses, 1 remarked Phalaris 

minor, Festuca divaricata, JEgilops ovata, Schismus rnarginatus, 

Polypogon monspeliensis, a Koeleria, and a large-growing Stipa. 

The following evening we rested in the midst of a vast undula¬ 

ting plain of rich, thick grass, brilliant with scarlet Ranunculi 

and Adonis aestivalis, and where we first saw a lovely little 

creeper. Paronychia argeniea, whose silvery bractea) often after¬ 

wards lent a charm to the most barren rocks in the wilderness of 
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Judaea. The pretty Iris SisyrincMum, which we first saw at the 

Pyramids, again pleased the eye and perfumed the air. 

Numerous troops of camels were grazing on this rich pasture ; 

and the prairie was dotted with flocks of sheep and goats, and 

with the black tents of the Bedouin flock-masters. Our own 

camels ate yery sparingly of this rich grass, evidently preferring 

the dry, thorny herbage of the Sinai desert. 

One of the most curious sights I witnessed during the journey 

was an Arab encampment which we visited this evening, where 

we saw the 2000 camels belonging to the tribe, which nightly 

return to and are tended within the encampment. They lie in 

front of their owners’ tents, and, being very timid, are at once 

aware of the presence of strangers, and give loud tokens of their 

disapproval by groans. Their rest was disturbed by our visit, 

and I heard them keep up low moans until daybreak. They are 

as sensible as watch-dogs to a strange foot, voice, or even inaudible 

presence. It was still more strange, about 6.30 a.m. the next day, 

to see the troops of camels disperse: radiating from the encamp¬ 

ment like the. spokes of a wheel, they filed across the apparently 

boundless prairie in single lines, young and old, patriarch and suck¬ 

ling, of about too in each troop. 

Having crossed the dry bed of the watercourse near Beersheba, 

we were now within the frontier of Palestine, and my desert 

notes should here, by right, end; but I find, on inquiry, that a 

very great difference exists in the flora of Palestine at various 

seasons of the year ; and it may therefore not be without interest, 

to some, to read brief notes of the plants remarked by myself m 

the months of March and April. 

I had been led to believe I should find many bulbous plants; I 

hardly found any. I expected to see several Orchids; I found 

them of unfrequent occurrence, and few species. The general 

character of the vegetation of Palestine proper (excepting the 

Jordan vaUey) seemed greatly to resemble that of Sicily and 

Greece. We had observed, since leaving Nuhkl, the gradual im¬ 

provement in fertility of the country ; and we now, on approach¬ 

ing Dhoheriyeh, saw the richest flora observed, during the jour¬ 

ney. We soon entered a picturesque gorge at the southern limit 

of the hill-country of Judea, and were gratified by the sight of a 

herd of gazelles scampering gracefully along the hill-side. The 

following are a few of the more conspicuous plants noticed in this 

vicinity:—Anemone coronaria and A. hortensis ; Hanunculus asiati- 

cm; Adonis cestivalis ; Convolvulm altliceoides and C. sagittcefohus; 
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Salvia, two or three species ; Malope and Malva in profusion ; Iris-, 

SisyrincJiium ; a very few scarlet Tulips (I believe ; the bloom was 

over here. I was told that, a week before, they abounded between 

Jafta and Jerusalem). 

Amongst the rocks were Cyclamens ((7. latifolium, white, C. 

repandum, red) of every shade of pink, lilac, and white, blooming 

profusely. The greatest novelty, and one of the loveliest plants, 

was the Linum Sihtliorpianum, which grew about a foot or so high, 

covered with large-sized flowers of a deep pink, which, when 

fading, verges to lilac. This plant, with Cyclamens, Manunculi, 

and the Paronychia, was the commonest flower around the Holy 

City. Here too we found Sippocrepis multisiliquosa, Echiv/m 

italicum and several other blue-flowered Boragineae, a blue Sca- 

hiosa very like our o\\ti S. columbaria, and several species of 

Trigonella and Medicago, Erodium malacoides, Latliyrus cicera, 

Coronilla glauca, and Pisum arvense. Between Dhoheriyeh and 

Hebron we welcome some scattered trees on the hill-sides, a few 

olives, Ceratonia siliqua, Pistacia terehinthus, &c.; on the hill¬ 

sides, too, are thickets of the prickly oak (^Quercus pseudo- 

cocciferd) *, which reaches its fullest development in the great 

oak of Mamre, near Hebron: here on the hill-sides it is a thickly 

leaved bush ; the foliage far more prickly than when fully grown. 

Many other shrubs are found in the thickets, as Arbutus andrachne 

and, I think, A. unedo, Pistacia lentiscus, Passerina hirsuta, Cistus 

creticus, Alhagi Maurorwm, several species of Genista, Coronilla, 

and Oytisus; whilst the more exposed hill-tops are covered with 

a dense growth of Poterium spinosum. From under almost every 

bush, from out of every crevice in the rock, peers the lovely 

Cyclamen latifolium, and in the open grassy spaces the tall and 

elegant spikes of Asphodelus ramosus and A. luteus; the same 

plants, in less abundance, are seen north of Hebron, on the way 

to Jerusalem. 

At Hebron we see the fig- and olive-gardens, and the vines of 

Eshcol, Avhich are now (March 23) just beginning to push out 

their young shoots. 

Grreat and numerous as are the attractions of Jerusalem, and 

limited as is tlie period spent there by most travellers, little time 

is found for botanizing in its neighbourhood; but amongst the 

plants I found during my walks and rides were Uyoscyamus 

aureus, a common weed, growing even on the walls of the church 

of the Holy Sepulchre, together with the omnipresent wall-plant 

* Seo Dr. Hooker’s art, on Oaks of Palestine, Linn. Soc. Trans, vol. xxiii. p. 381. 
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{JBarietaria qfftdnalia),—on the eity walls, in addition to the above^ 

Capparit apinosa^ a half-shrubby Phagnalon, Pistacia Tentiscws, 

and Valantia muralia,—on the waste ground of Mount Zion several 

Eehiums, a smaller species of Paronychia (P. capitata'), as well as 

P. aryentea, various Onosmce, Lycopaes, Cynoglossi, and other 

Boraginese, Torilia trichosperma and Psoralea hituminosa,—on 

the Mount of Olives, in addition to these, Anemone coronaria 

and Banunculua asiaticus, B. myriophyllus, Adonis flava, Al¬ 

thea acaulis (a pigmy hollyhock most abundant in stony places), 

Erodium ciconium, several Malvce and Malopes, Gnaphalivm 

crispatulum, Vida hithynica and V. syriaca, Anthyllis tetraphylla, 

Fumaria parvijlora. Ononis hispanica, Celtis australis, and Cra- 

tcegus aronia. On the olive-trees, both on Mount Moriah and the 

opposite hill, was growing a Viscum (I believe, V. crudatwn), 

and I think I saw it also growing on Celtis australis. 

As regards Ferns, Adiantum capillus-Veneris grows abundantly 

at the Pools of Solomon, and in an old well on the Mount of 

Olives very luxuriantly, also at Aceldama; Ceterach offidnarvm 

on rocks and walls near Bethlehem ; and Cheilanthes fragrans in 

profusion at Beit Jala, and in the valley of Hinnom, nearEnrogel. 

Notholcena lanuginosa was found by the Eev. H, Gepp on rocks 

between Jaffa and Jerusalem. 

There is a fine botanical harvest to be reaped on the south¬ 

east of Jerusalem. As I passed through Bethany, the pomegra¬ 

nates were very beautiful, their young bright-red shoots contrast¬ 

ing with the green of the almond-trees, now bearing their woolly 

green pods, extensively used as food in this unwholesome state. 

At Mar Saba the pomegranates were in bloom. Leaving Bethany 

I saw Nasturtium officinale, as at Bethlehem, Jenin, Nazareth, 

&c. For a couple of miles or so beyond Bethany wheat is cul¬ 

tivated, and the hill-sides are now green with corn shooting into 

ear; but after that, all is in the wildest, most desolate state of 

nature, wdth scarcely a bush or plant of any size. Midway to 

Jericho I remarked Verhascum plicatum. Convolvulus dorycnium, 

Mesemhryanthemum crystallinum, and 31. nodijlorum growing on 

the dry stony ground, which seemed a fitting refuge for the grey 

snakes (^Cerastes) and lizards which there abounded; amongst 

the latter was, I think, the Chameleon {Gham<Eleon vulgaris). 

Sudden indeed is the change from the barrenness of Wady 

Kelt to the jungle on the banks of the brook Cherith, and the 

dense mass of vegetation nourished by its waters and by those of 

the delicious tepid spring ’Ain-es-Sult^ (which is the fountain 
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healed by Elisha). Its limpid stream is overhung by a fine wild 

fig-tree {Ficus carica) ; but its waters are soon lost in a semi- 

tropical thicket of Arundo donax, Solarium coagulans (bearing at 

once its dull purple flowers and its yellow apple, once thought the 

Apple of Sodom), Physalis somnifera, a tall Fluchea (?P. Diosce- 

ridis), six or seven feet high, and Althseas of gigantic size. The 

open, drier ground above the spring has thickets of our old Eeiran 

friend, Zizyphus lotus, with ripe fruit, and on its branches, growing 

in pendulous tufts, tbe lovely epiphyte Loranihus indicus, with 

scarlet blossoms now almost over, but, even in its present state, 

one of the most tropical-looking plants I have seen. Here, too, 

are many struggling spiny trees of Balanites cegyptiaca, hardly 

yet in leaf, but bearing many green fruit, in size, form, and colour 

resembling a large unripe plum; it is the “ Zukkum ” of the 

Arabs, and yields the straight, yellow wands so much used for 

walking-sticks by the wood-turners of Jerusalem, who call it bal¬ 

sam-wood, and who inscribe upon the articles made from it the 

Hebrew word “ Jordan.” At this place, too, we see again the 

white flower of the Marsdenia, with the Zygophyllece and Fagoniat 

of the desert, Hypecoum imherhe, and Cicer axietmum, the last 

possibly an escape from cultivation. 

Descending to the very banks of the Jordan, we have tall Pop¬ 

lars {Fopulus euphraticus), elegant Willows of most luxuriant 

growth, the acacia-like Prosopis Stephaniama, and Tamarisks 

now in full flower. On the salty soil near the Dead Sea we have 

some very curious plants—as Eckinopsilon eriopliorum, growing in 

patches which are quite white, so thickly is it covered with a cot¬ 

tony down ; Pteranthus echinatus, a Knotwort in habit resembling 

a dwarf IJmbellifer; several Salsolas, Sumdas, and Atriplices; Sta- 

tice (egyptiaca, with white, and another species {S. ? spathulata) 

with pinkish-lilac flowers, and thickets of Arwndo danax. The 

only other uncommon plant which I collected on my way back to 

Jerusalem was a pale straw-coloured Chardinia, near Mar Saba; 

but I remarked Ferula nodijlora on rocks in Wady en-Nar. 

Leaving the Holy City for the north, 1 may note, 

Gladiolus segetum, 

Linum fiavutn. 

Campanula speculum, 

Sherardia arvensis, 

Centaurea cyanus, 

Bupleui'um longifolium, 

Jasminumfruticans, 

I at Neb}^ Samwil. 

1 near Bethel. 
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)> Hear Nablus*. 

Cheilanthes fragrans, ^ 

Astragalus of the “ hamosus ” group, 

Campanula pentagona, 

Hymenocarpus circinatus, 

Lagoecia cuminoides, 

Polygala anatolica, and the curious 

Callipeltis cucullaria, 

Tbe place of the pink lAnum SiMhorpianum is now, in central 

Palestine, taken by Scabiosa prolifera (a dwarf, most abundantly 

flowering, yellow species), and C. salvifolius. On 

the Plain of Esdraelon grew chiefly enormous CynarcB, Cardui, 

and other large Composites not yet in flower. 

Near Nazareth the most noticeable plants were the elegant 

white-flowered XJmbellifer Artedia squamata, and the tall and 

handsome Althcea jicifolia. 

On Mount Tabor the only flowering plant, save the Cyclamens, 

was Styrax officinalis, which at the time of my visit (April 13) was 

most lovely with its innumerable white flowers, in appearance 

and fragrance not unlike orange-blossoms. Here and on the hills 

of Oalilee I was pleased to see really fine trees of Quercus jPlgi- 

lops, Pistacia terehinthus, as well as large shrubs of Oratcsgus 

aronia, Cercis siliquastrum, and Paliurus aculeatus (which now 

takes the place of the Zizyplms'). 

At Tiberias, in the deep Jordan valley, we again meet with a 

semi-tropical flora in the Zizyplius, Zygophyllum, and Indigofera; 

whilst the shores of the Sea of Tiberias are fringed with Oleanders, 

now coming into full beauty. In its waters I found the pretty 

shells Neritina Jordani and Melanopsis costata. 

Overtaken, near Safed, by the latter rains, we were thoroughly 

drenched, and ourselves and (what I think I thought almost as 

much of) our dried plants were immersed in the waters of the 

Barada, which completely overflowed the track at Suk, to the 

great damage of those more recently collected, including 

Laurus nohilis, ^ 

Pit is vinifera, 

Adiantvm caput-Veneris, 

Nerium oleander, 'y from Banias, 

Trihulus tcrrestris, j 

Pennisetum, sp., and I 
Lastrcea filix mas\, j 

* The Rev. H. Gcpp found Oi/mnogramma leptophylla on Mount Genzun. 

t Making in all six species of Ferns seen in Palestine. 



DE. KIBK ON A NEAV DYE-WOOD. 229 

aD.d some exquisite yellow and red Ranunculi from Kefr Hauwar, 

near Damascus. 

Of the flora of Anti-Lebanon and Lebanon itself I saw nothing. 

Snow, rain, wind, and mist prevailed during our stay in that 

region—the only bad weather we experienced during our journey. 

I will therefore conclude with the wish that any reader of the 

above notes, contemplating such a journey, may be blessed with 

as good health, and may receive as much real enjoyment from it, 

as did at the time, and still does, the writer. 

On a new Dye-wood of the genus Uudranea, from East Tropical 

Africa. By John Kiek, M.D., F.L.S. 

[Eead March 2, 1865.] 

WirEN on the Zambesi, at the village of Sena, my attention was 

first drawn to a climbing shrub of the genus Gudranea, whoso 

edible fruit had somewhat the flavour of an insijud custard-apple. 

The near botanical atfinity between this and the fustic dye-wood 

led me to inquire after its stem. Difficulty was found in obtain¬ 

ing specimens of sufficient thickness ; however, after some search, 

a piece with mature heart-wood of an inch diameter was procured. 

This, with cloth previously mordanted in alum, gave a light-yellow 

colour, which resisted the action of soap. Although convinced of 

the value of this dye, the small size of the bush on the Zambesi 

classed it among the curiosities of science of no commercial value. 

I was therefore pleased, on a visit to the Eovuma, to find this 

plant, eight degrees nearer the equator, a large shrub, whose 

thick stems entwined the forest-trees, and contained a cylinder 

of deep red heart-wood, 5 inches in diameter. Specimens were 

brought home, from which the present report has been made by 

one practically acquainted with these matters. 

Our examination of the Eovuma was strictly limited to the 

valley. If this plant be as abundant and equal in size on the table¬ 

land (200 feet elevation) as in the valley, its collection would be 

to the natives a matter of some importance. 

As before said, the plant is a Gudranea, and, T believe, an un¬ 

described species. The bark of the old stems is thick ; it consists 

of many layers, deej)ly rent longitudinally. Tlie inner bark and 

white wood abounds in a yellowish milky juice; the heart-wood 

is of different shades of red, very heavy, and full of pores. 
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The small branches are armed with strong spines, each hearing 

a few leaves; these are shining, ovate or oblong. 

The heads of male flowers are the size of a pea, white, and deci¬ 

duous ; the female form a compound fruit, the size of a walnut, 

uneven on the surface, of a yellowish cream-colour, with seeds 

imbedded in an agreeable pulp. By the natives of Sena it is 

named “ Pambuku.” Specimens of plant and wood are in the 

National Herbarium at Kew, also at Edinburgh. 

The following is the report obtained for me by James Young, 

Esq., of Limefield :— 

“ I have just got the report upon the sample of wood. It gives 

a colouring-matter somewhat between quercitron-bark and fustic. 

There was not sufficient to make as many trials as they could 

have wished; but it would be worth at this time £6 10s. per ton. 

“ Quercitron-bark at present is £7, and fustic £6 per ton. 

“ A ton of the wood would be required to ascertain properly its 

worth. 

“ Messrs. Harter will give above price for a ton, and afterwards 

give full reports upon it. 

“ It might of course be more valuable than either bark or fustic, 

when tried on a large scale. 

(Signed) “ John Thom.” 

On the Palms of East Tropical Africa. 

By John Kie^, M.D.,F.L.S. 

[Read March 16, 1865.] 

The Palms of the lands lately explored on the Zambesi, Nyassa, 

and Rovuma are few in number ; they belong to the six genera 

Cocos, Elocis, PJioenix, Borassus, Raphia, and Hyphcene. 

In no other group of plants is the difference which exists be¬ 

tween the flora of the African continent and the adjacent islands 

of Madagascar, the Mascarene, Comoro, and Seychelles more 

marked than in this; and none illustrates better the uniformity 

of vegetation over the whole of that continent itself within the 

tropics. 

1. Cocos NITCIFEEA, L. 

On the Mozambique coast the cocoa-nut is grown; but no¬ 

where in that district is it an object of commercial importance. 
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Further north, within the dominions of Zanzibar, it is extensively 

cultivated. 

On the sea-board, and throughout the Zambesi delta, the Palm 

IS planted near the residences of Europeans, but not in any quan¬ 

tity. Beyond 60 miles inland it is extremely rare, although I 

am acquainted with a few trees which bear fruit a little above the 

town of Tete, on the left bank of the Zambesi, and distant from 

the sea 300 miles. It is unknown in the interior, on the Nyassa 

Lake or on the Rovuma. 

2. ElJEIS &TTIKEEKSIS, Litin. 

This Palm has hitherto been known from the western side of 

the African continent, that from America being a distinct species. 

The specimens now brought from the central lakes of tropical 

Africa are not so perfect as might be wished. Although no cha¬ 

racter has been found by which to distinguish this from the com¬ 

mon Oil Palm of the west, it is not improbable that further 

research may establish a difference; meanwhile they must be 

regarded as one. 

Major Gamitto (‘O Muata'Cazembe,’p. 359) has informed us 

that the people of Cazembe use, in cooking, an oil made from the 

nuts of a Palm named “ Coma.” 

The town of Cazembe is situated on the border of a lake fed 

by the Loapula, whose waters probably fall into the Tangenyika 

Lake, on the eastern shore of which Capt. Burton (‘Journal of 

Royal Geographical Society’) found large quantities of palm-oil 

exposed for sale. 

Captain Speke makes no mention of this palm on the Vic¬ 

toria Nyanza, or in the region he traversed. Having formerly 

accompanied Captain Burton to the Tangenyika, had this tree 

existed he must have recognized it; we may therefore suppose 

that it is absent from that route. At the same time it certainly 

exists to the south of Gondokoro, its fruit having been found 

attached to native girdles brought home by Dr. Murie. These 

may have come from the country of the Luta Nzige. 

The on Palm was first seen by us on the western shore of the 

Nyassa Lake, in lat. 12° south. As we sailed north on that inland 

sea it became more frequent, but was nowhere an object of im¬ 

portance to the tribes, as it would seem to be on the shores 

of the middle lake and its affluents, according to Gamitto and 

Burton. 

Seen from a distance, the full-grown Palm has much the appear¬ 

ance of a Date, having a clean cylindrical stem, 30 feet high, topped 
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with a crown of feathery fronds. The dense clusters of male and 

female flowers hang down from the base of the leaves, in part con¬ 

cealed among them. 

The fronds are long and pinnate, the lower pinnules being 

spinous and seated on a swelling where they join the rachis. 

A close comparison of male and female spadices from which the 

flowers had fallen, shows no difference between this and Elceis 

guineensis. The fruits brought from Nyassa are small; but 

some of the Oil Palms of the west yield very diminutive nuts also, 

while the specimens of Dr. Murie from Oondokoro are larger. 

As yet the Elceis is known from the lake-regions on the east¬ 

ern side of Africa, and not from the sea-coast. Its geographical 

limits seem to be 3° N. lat. and 12° S. 

3. Borassus flabelliformis, Linn. 

The older authors, as Linnaeus, Schumacher, and Thonning, re¬ 

garded the Indian and African Eorassus as one species. Martins, 

who had no means personally of making observations, separated 

that of Africa under the name of JEtliiopum, in consideration 

of having fewer flowers in each catkin of the spadix, of its swollen 

stem, and, above all, its geographical position. 

In the first of these he is mistaken ; the African Borassus pos¬ 

sesses as many flowers as the Indian. Thonning, whom he quotes, 

may have examined a spadix from which some of the flowers had 

fallen. The swelling of the stem is seen in many palms, and is 

a character of uncertain meaning ; if constantly present, it would 

be of importance; but in Borassus, although usual, it is far from 

universal. 

As to geographical position, this must be excluded, so many 

African trees are now found in Asia. The Tamarind is an instance 

of an African forest-tree having been taken to India ; and, for all 

we know, the Pan-Palm may have migrated also. 

B.Jlabelliformis is widely diffused over tropical Africa. It 

the Deleb of Nubia, and its swollen trunk may have suggested to 

the old Egyptians the bulged shaft of the columns. It is found 

in Senegal. Yasco da Gama saw it at Mozambique, and Loureiro 

noticed it at Melinda. On the Zambesi it is very common in the 

flat alluvial lands ; but from the upper parts it is absent, until 

we ascend to the junction of the Loeti and Leambai, in lat. 14°, 

the centre of the continent. On the Nyassa Lake it is seen, and 

is common on the Lower Shire and Bovuma. 

Wherever it occurs, whether singly in a forest or as a monotonous 

plantation covering miles of flat land to the exclusion of other 
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trees, it is always a marked feature in the landscape. It is the 

largest of East African palms. On the Zambesi it attains a height 

of 80 feet, but is more commonly under that; such a tree at 5 

feet above the ground has a girth of 5 ft. 11 in. 

The ventricosity on the stem most commonly takes place from 

35 to 40 feet up ; althougli frequent, it is not a constant character ; 

it seems to mark the first flowering of the plant. In anotlier 

African palm, viz. a new species of llyphcBne, the same pheno¬ 

menon is seen in the islands above the A^ictoria EalJs. 

The thickest part of each Borassus is at the ground; it quickly 

diminishes in the first five feet as we ascend, reaching the mini¬ 

mum girth at 20 feet, above which it again thickens towards the 

ventricosity. 

The following are measurements of a palm in which the swelling 

had fully formed:—• 
feet. in. 

Height from the ground to base of fronds . . , 

„ „ to centre of ventricosity 

Circumference at the ground. 

„ 3 feet above the ground , . 

„ 20 „ „ . . . 
,, 3o ,, ,, . . . 

„ 40 . 

40 0 

35 0 

7 5 

5 8 

3 7 

4 4 

3 6 

The wood of the Borassus is hard outside, soft and pithy within; 

when kept dry it is durable and resists well the attacks of Ter¬ 

mites. The frond when split up is sometimes platted and made 

into hats, but it is brittle; for cordage it is wholly unsuited, the 

various Hyphaenes being employed. 

By negroes and elephants the fibrous outer coat of the fruit is 

sucked: it has an agreeable smell, fine orange-colour, but a 

mawkish, insipid taste. The gelatinous interior of the albumen 

is eaten, and the young shoot cooked as a vegetable and esteemed 

both by natives and Portuguese. Palm-wine is got from this, as 

from others, by cutting the fronds and daily taking off a thin slice 

from the end of the bud, keeping it the while shaded from the sun. 

4. PnffiNII DACTYLTFERA. 

This palm is not native of the country, nor can it be said to bo 

introduced. At Mozambique there are examples. On the Zambesi 

there is one solitary tree outside the stockade of Sena, with stem 

about 20 feet high, entwined with a climbing fig. 

The Portuguese maintain that this tree has borne fruit. It is 

just possible it may have been fertilized by the P. spinosa, growing 

WNN. PBOC.—BOTANY, TOL. IN. R 
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close to it. There is no other of its like in the country within 

several hundred miles. Trom the root there are many young 

plants coming up. 

5. Phcenix spixosa, Scimm. and Thon. 
Common over the central regions of the continent and on the 

coast, both as a bush and a tree with flexuose stem 20 feet high. 

The green bunches of fruit, if immersed for twelve hours in water, 

suddenly assume a rich scarlet hue, and the astringent pulp 

becomes sweet. 

The split leaf is made into fine mats and caps, which take colour 

easily, and are worked of many patterns. 

6. Eaphia vtnipeea. 

This was not seen by us near the coast. It occurs south of 

the Zambesi, in the mountains of Gorongozo; and in the hilly 

regions south of Nyassa, near streams. It is not known in the 

country near the Victoria Palls. 

HvPHiEKE. 

This genus is difiicult to subdivide into satisfactory species. 

In some trees we have the stem dichotomously branched as m 

the Doum of Egypt, in others cylindrical throughout, in others 

ventricose.' These differences are accompanied by others, in the 

forms of fruit and ligule, w'hich are local; but the intervening 

districts yield forms also intermediate. 

I have endeavoured to reduce the number of species as far as 

possible; the following table shows their leading characters 

TABLE OP THE ZAMBEZI HTPH.EHES. 

Stem. Fruit. Ligule. Locality- 

1 nyphffine coriacea, Qaert. dichotomous, pyriform, oblique. maritujie- 

2. „ crinita, Gaert. cylindrical. oblong. equilateral, inland. 

3. „ ventricosa, n. Bp. ventrieose. unilspherical. ateral. central. 

SyphcBne Thebaica differs from S. coriacea in the form of its 

fniit, which is larger at the base than at the apex. The new 

species, with small globular fruit, brought from central Africa by 

Capt. Grant, has not yet been described, but will stand between 

II. coriacea and H. crinita. 

7. HtpHjENE coeiacea, Gaert. Fruct. et Sem. i. p. 28. 

“ Caudice ramoso, drupa turbinato-pyriformi; vertice 

usculo, medio constricto.” Martin's Hut. I^at.Falm, yol. ui* 

. p. 227. 
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This is the dichotomous palm of Eastern Africa common to the 

maritime region. There are two varieties, the 

1st with stem 30 feet high, many times divided; fruit smaller 

and less flattened than in the second: observed on the Eovuma, 

between eight and twelve miles from the sea-coast. The 

2nd is a smaller palm, seldom divided more than once, and 

often a bush with very short stem; the fruit much flattened at 

the end, and of a deep brown colour. It grows abundantly at 

the Zambesi mouth. 

8. Hyphaike ceikita, Oaert. Fruct. et Sem. ii. p. 13. 

Syplicene natalensis, Kimze. 

„ Fetersiana, Klotzsch. 

This palm is not found on the sea-coast; two hundred miles 

up the Zambesi it is common, also at the south end of Nyassa, 

and on the river Shire. On the hills it is less frequent. The 

stem is 20 to 30 feet high, more or less flexuose or erect. Eronds 

large, the ligule well marked and nearly equal on botli sides. 

Emit ovate or oblong, larger than that of S. coriacea. Elephants 

sometimes swallow it; but by men it is seldom eaten. 

9. Hyphaike yekteicosa, nov. sp. 

This palm is very distinct from either of the above. It was 

seen by us on the low rocky islands above the Victoria Ealls of 

the Zambesi, and is well represented in an oil painting of that 

scene by Thomas Baines. 

Erom other IlyphcencB it is known by its loftier stem, which is 

often swollen in the middle like that of Fomssus—and by its 

spherical fruit surrounded by a considerable quantity of farina¬ 

ceous matter, and larger than that of either of the preceding. 

I believe that this species extends south to the Lake Ngami. 

By the Makololo it is named “ Mokolwaue.” 

Notes on a Collection of Alyce procured in Cumberland Sound 

by Me. James Tayloe, and Eemarks on Arctic Species in 

general. By G. Dicoe, M.D., E.L.S. 

[Read June 15, 18G5.] 

CuMBEELAND SouND is ail ami of Davis Strait, on the west side, 

commencing about lat. G5° 10' N., and long. G4° 40' W. In length 

it is about 90 miles, by 30 in breadth ; many small islands are 

scattered along its shores, which are deeply indented by numerous 

e2 
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bights. Of late years it has been much frequented in search of 

whales ; and parties pass the Avinter AA'ith the \'ie\v of capturing 

these animals during the spring and early part of summer. The 

Kikerton Islands near the head of the sound, and not far from 

the most north-eastern part of its shore, are the headquarters of 

the whalers. 

The rise of tide is much greater than in the main strait, being 

reported as amounting to 30 feet, and forming a “ bore,” whereas 

in the open strait it is 6 to 7 feet. 

The upper part of the sound abounds in animal life of all 

kinds ; and some of the^Zy^c occur in great profusion, and of large 

size. 

Mr. James Taylor, in medical charge of a whaling-A'essel, during 

a visit to the sound, at my request, made collections o^Algcs, as 

well as of other Cryptogamia. A notice of his observations may 

possess some interest, more especially because, so far as is known 

to me, no collections hai^e previously been brought from that 

quarter. 

In the first place, I may note here the results of some observa¬ 

tions on temperatures of the air and of the sea at the surface, 

from records made in the sound during the whole of August, and 

from 1st to 9th of September, in 1861. The mean temperature of 

the air during the forty days was 35°‘5 F., that of the sea 32'°7 F. 

These records were made when the ship was in the pack-ice: on 

the land and in water near the shore the results would doubt¬ 

less have been very different, especially at an earlier part of the 

season. 

Series I. MELAXOSPERME.F. 

Fucace^. 

Fucus vesiculosus, L. In great abundance, and varying much 

in size—the smallest not exceeding two to three inches in lengtlq 

and proportionally narroAv; the variety without A'esicles most 

common. 

F. nodosiis, L. The specimens are smaller and more slender 

than the British form, and the receptacles, instead of ovate, are 

spherical. 

SPOROCIIIIACE.J!. 

Fesmarestia aculeata, Linn, A slender form, G to 7 inches 

long, and sparingly branched. 



DB. DICKIE OJS* ARCTIC SBECIES OF ALGA). 237 

LAMIIfABIACE^. 

Agarxim Tw'ncri, P. & E. This remarkable plant is in great 

abundance, and marks the upper limit of the Laminarian zone, 

taking the place which L. digitata occupies on British shores. 

A suite of specimens at different jieriods shows that the frond is 

in the earlier stages broadly linear, then linear-lanceolate, next 

cordate-lanceolate, and finally cordate and cordate-ovate. The 

midrib is obvious at a very early stage, even when the plant is 

but half an inch long; the holes appear at a later period: I 

possess specimens four inches in length, which have nearly 

assumed the outline of the mature frond, and yet no trace of 

holes. 

Laminaria longicritris, De la Pyl. This remarkable species is 

in great profusion. Mr. Taylor reports having seen sjieciinens 

in the sound which measured upwards of 80 feet, stem and frond 

together. 

L. saccharina, Lam. Not so plentiful as the last. 

L. fascia, Ag. All the specimens are of the narrow variety, 

6 to 12 inches long, and a quarter of an inch in breadth. 

Dictxotace^. 

Lictgosiplion fceniculaceiis, Grev. Seems to be not uncommon, 

but very small. 

Chorda Jomentaria, Grev. From 4 to 0 inches in length. 

Lunctariaplantaginea, Grev. Is probably rare; only a single 

specimen procured, length 4 inches. 

Ciiordariacea:. 

ChordariafagelIiformis,Ag. Not uncommon; small, branches 

fine and distant. 

LaJfsia deiista, C. Ag. Adhering to rocks and stones. 

A curious variety of this species forms a thin dark-olive crust 

on the terminal spires of littoral !Mollusca (Buccinum, Littorina, 

and on Lottia; the movements of the animals and consequent 

friction to which the plant is exposed prevent its full develop¬ 

ment. 

EJachista fucicola, Fries. Parasitical on Chcctomorpha, Mela- 

gonium and Desmarestia aculeata. I can find no essential differ¬ 

ence between the specimens from Cumberland Sound and British 

Bpecimens, the former being merely smaller. 
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Ectocabpace^. 

ChcBtopferis plumosa, Lyngb. Smaller and less branched than 

British specimens. 

Sphacelaria aretica, Hary. This species appears to be not un¬ 

common, rooting among stones between tide-marks. It was first 

described by Professor Harvey, from specimens without fruit, 

gathered by Dr. Lyall at Disco Island, on the east side. 

S. cirrliosa, Ag. A single specimen, growing on Alinfeldtia 

plicata; appears identical with the British form. 

Ectoearpus littoralis, Harv.* Common along the shores of the 

sound. 

Series II. EHODOSPEEME^. 

Ehodomedace^. 

Odonthalia dentata, Lyngb. Smaller and narrower than the 

British form, but certainly identical. Eather rare. 

Rliodomela suhfusca, Ag. Smaller and less branched than usual. 

Frequent. 

PolysipJionia arctica, J. Ag. Has the general habit of P. urce- 

olata, but differs in structure, there being seven siphons, while 

P. xirceolata has four. This species is not unfrequent along the 

shores, with Callithamnion Americanum, Harv., on the lower sur¬ 

face of large boulders, where both are protected from the grind¬ 

ing of the ice. 

EnODTMEKIACE.®. 

EutTiora cristata, J. Ag. Hsually small, not exceeding two 

inches; growing on Halosaccion ramentaceum. 

PTiodymeniapalmata, Grrev. Abundant, largo, and often pro¬ 

liferous. 

Chtptokemiace.®. 

Alinfeldtia plicata, J. Ag. Abundant. 

Kallymenia Pennyi. Harr. Usually in deep water. 

The outline varies according to age, young plants being broadly 

and obtusely lanceolate ; old plants are obovate, gradually taper- 

*• P. littoralis, L., is stated by Prof. Agardh to be distinct from the British 

species of that nams, wliich hj calls E. fi,' n it. 
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ing into a short footstalk, Tlie specimens from the sound are 

much smaller than those which were dredged by Dr. Sutherland 

and by Dr. Walker in the main strait. 

Salosaccion ramentaceum, J. Ag. Not uncommon. Specimens 

small, not exceeding four inches, and sparingly branched. 

II. dumontioides, Harv. First described by Prof. Harvey, from 

specimens found by Dr. Lyall in lat. 76° N. Mr. Taylor’s plants 

do not exceed four inches in length. Dr. Lyall’s reaching twelve 

or more. 

CEEAMIACE.a:. 

Ptilota serrata, Kiitz. Bather common. 

Oallithamnion Americanum, Harv. Abundant on the lower 

surface of large boulders between tide-marks. Attains three 

inches in length. Dr. Walker’s specimens, growing on C. mela- 

gonium, from Port Kennedy, are much smaller. 

G. sparsum, Harv. Occasionally upon SpJiacelaria arctica. 

C. JRothii, Lyngb. Frequent in the sound, in the form of 

fleecy tufts two or three inches long. British specimens vary 

from a line to half an inch; this contrast as to size is the only 

respect in which the plant differs from the British form. Pro¬ 

fessor Harvey agrees with me as to the identity. 

Series III. CHLOEOSPEEME^. 

IJEYACEiE. 

TTlva latissima, L. Common. 

I^nteromorpha intestinaJis, Link. Frequent, but very dwarf. 

E. dathrata, Orev. Yarious localities on the shores of the 

gulf. 

E. compressa, Orev. Not unfrequent. 

Elva latissima, L. Common. 

Confeetacea:. 

Cladophora arcta, Kutz. Common. 

G. lanosa, Kiitz. Frequent on other Algse. 

Ehizodonium riparium, Kutz. Not uncommon on the shores. 

GhastomorpTia melagonivm, Kutz. Common. 
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C. torUiosa, Kiitz. Shores of Kikerton Islands. 

OsCILLATOEIACEiE. 

Calothricc pilosa, Harv. Shores of Kikerton Islands. 

Oscillatoria-? Fraginenls too imperfect for recognition ; 

Fresh water. 

Nostociiine.®. 

li'ostoc arcticiim, Eerk. Various parts of the shores of the gulf. 

It may be of interest to add here a list of other species of Algcs 

wliich have been met witli at various times by different observers 

beyond lat. G0°,—gleaned from various works*. 

JFucus distichus, L. 

Fuens sei'ratus, L. 

Alaria Fylaii, Grev. This plant is abundant in various parts 

of the Arctic sea, and attains a large size. In some specimens 

which I possess, the fruiting leaflets scarcely differ in form from 

those of Alaria esciilenta of our own coasts. 

Laminaria digitata, Lam. 

Asperococetis ecMnatus, Grev. 

Myrionema slrangitlans, Grev. I possess specimens of Chato- 

tnorpha melagonimn covered with a minute parasite, agreeing ni 

structure with the genus Myrionema, and, so far as I can judge, 

identical with the British plant. 

FlacJiista Jlaccida, Arcsch. Parasitical on Fesmarestia aculeaio, 

differs slightly from the British species in length of joints. 

Fctocarpv.s Furlceei, Harv. ? The specimens dredged in Davis 

Strait are fragmentary, I therefore mark the species as doubtful; 

on some the fruit agrees with the figure in ‘ li^ereis Boreah- 

Americana.’ 

Fliodomela Lycopodioides, Ag. 

i?. gracilis, Kiitz. 

Folysiplionia nrceolata, Grev. 

Coi'allina officinalis, Lam. 

* Harvey, ‘Nereis Boreali-Americana Agordh, ‘ Species Alganuu,’ ic. ic- 
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JSIelobesia polymorpha, L. I possess fresli shells of Mytihis 

edulis completely encrusted with this species; flat stones from 

the same locality present a similar crust at the edges, in the 

centre rising into rounded dichotomous obtuse branches an inch 

to an inch and a half long, resembling M. calcarea. The two 

species are probably identical. In these Arctic specimens the 

motion of the valves, though limited, and the branchial currents 

of the living animal may prevent full development, which pro¬ 

gresses on the stone in the absence of any disturbing cause. 

Delesseria sinuosa, Ag. Has been found in lat. 75° 

Hhodopltyllis veprectila, J. Ag. I possess specimens of this 

from Whale-Fish Islands. 

Pliyllopliora interrxipta, Grev. This rcmarhable and rare Alya 

was placed originally in the genus Bhodymenia. Fruiting spe¬ 

cimens have been brought home by the late Swedish expedition to 

Spitzbergen, and Professor J. G. Agardh has thus been able to 

prove it to be a true Phyllophora, allied to P, Brodicri, the fruit 

being disposed nearly as in that species. 

Ceramium rtihrum, Ag., var. h, virgatiim. 

Ulva hullosa, L. 

Viva crispa, Lightf. 

Porpltyra vulgaris, Ag. 

Specimens in my collection from the north extremity of Pavis 

Straits are small, not exceeding two inches. 

Cladophora rupestris, Kiitz. 

Chcetomorpha Piquotiana, Mont. 

dlormotriclium Carmichcelii, Ilarv. 

H. horeale, Harv. 

II. TVormsTcioldii, Kiitz. 

Alougeotia (species doubtful). 

Oscillatoria Corium, Ag. 

Ai’ostoc viuscorum, Yaucher. 

Nostoc microscopicum, Carm. 

A^osfoc verrucosa m, Yaucher. 



242 DE. DICKIE ON AECTIC SPECIES OP ALGiB. 

Scytonema myocTirotis, Ag. 

Sorospora montana, Harv. 

Ilamatococcus frustulosus, Harv. 

Tyndaridea ammala, Harv. 

SUM]\IAET. 

'Ei's.cXviAmg freshwater species, of marine forms there have been 

found beyond (30° N. lat., along the shores of Davis Straits and 

Baffin’s Bay and their branches, the following;— 
Species. 

Melanospermece. . 25 

Fhodospermece. 22 

Chlorospermece. IG 

63 

Eamilies represented are the following ;—Eucacea>, Spo- 

rochnacete, Laminariacea}, Dictyotaceie, Chordariacejp, Ectocar- 

pacese, Ehodomelacea;, Corallinacesc, Sphaerococcoidese, Ehodyme- 

niaceaj, Cryptonemiaceae, Ceramiaceae, Ulvaceae, Confervaceae. 

Collections in this department have been few; and as numerous 

localities remain to be explored, other species will doubtless he 

added. 

Some of them occur in the greatest profusion ; masses consisting 

chiefly of Fucus vesiculosus, Desmarestia aculeata, Laminaria Ion- 

gicruris, and Alaria are found floating in summer, set free doubt¬ 

less by the action of icebergs. If to the higher forms we add the 

vast multitudes of marine Fiatomaceae which abound everywhere 

in the Arctic waters and upon ice-floes, it is obvious that even m 

very high latitudes there is abundance of material for the support 

of animal life*. 

Not a few of the species occur also on the west coast of Ame¬ 

rica, as shown by Professor Harvey’s remarks on Dr. Lyall’s col¬ 

lection in a recent volume of Linnean Proceedings. A compar¬ 

ison between the two marine floras as a whole is unnecessary, 

since Dr. Lyall’s collections were made chiefly in much lower 

latitudes than the portion of the Atlantic to which the present 

communication refers. 

* In the ahmentary canal of various MoUusca brought home ih spirits, I 

have invariably found abundance of Diatoms. And masses, which may be com¬ 

pared to “ sodden biscuit,” can be gathered from ice-floes, and on examination 

of such I find them to be pure I>iatomacece, 
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Of the species enumerated here, the following are truly Arctic : 

—SpJiacelaria arctica, Kallymenia Pennyi, Halosaccion Pimonti- 

oides, Polysiphonia arctica, and Phyllophora interrvpta*. 

Our data are not sufficient to lead to any general conclusions 

as to species confined to the western side of the straits, or those 

peculiar to the east side; CallWiamnion Americamim and Kally¬ 

menia Pennyi, however, are worthy of mention as hitherto known 

only on the west side. 

Compared with the Antarctic sea, the Arctic is remarkably 

rich in species, if we are to judge from the very few recorded in 

the ‘ Flora Antartica ’ as found there. 

In conclusion, three products usually plentiful in certain marine 

Algae of low latitudes are also abundant in some of the Arctic spe¬ 

cies—viz. iodides, Mannite, and carbonate of lime. With respect 

to the latter, I need only allude to the presence of Melohesia and 

CoraUina officinalis. Laminaria saccliarina, as its name indicates, 

yields Mannite, which appears as a white effloresence on the sur¬ 

face when the plant is roughly dried without being washed; but 

in this it is far exceeded by Laminaria longicruris, from which I 

have been able to procure the same product in plenty. The pre¬ 

sence of iodides I have also tested on Arctic specimens with the 

folloivung results, it being premised that a filtered and concen¬ 

trated solution from a few grains of ash, with nitric acid and 

starch, is generally sufficient to give in a rough way proof of the 

amount of iodides, as indicated by tints varying from dark blue 

through purples to pale rose; and where iodides are in small pro¬ 

portion, the latter colour may not appear till after a few minutes:— 

Focus nodosus, pale purple ; 

F. vesiculostis, pale purple ; 

Pictyosiphon foeniculaceus, very dark blue; 

Laminaria longicruris, pale rose ; 

Ptilota serrata, pale purple ; 

AJinfeldtia plicata, pale rose ; 

> Polysiphonia arctica, pale rose ; 

TTlva latifolia, pale rose, slowly ; 

Conferva Melagonium, pale purple. 

* Among the numerous Phsenogams of the Arctic regions, only one is, I 

believe, peculiar, viz. Pleuropogon Sabini. 
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Lichenes Novae Zelandiae, quos ibi legit anno 1861 Dr. Lauder 

Lindsat. By Wm. Ntlan|>f!b, M.D,, Ph.D., late Professor of 

Botany in the TIniversity ot Helsingfors, Knssia. Communi¬ 

cated by Dr. Lindsat. 

[Ecad November 2, 1865.] 

Trib. 1. CoLLEMEI. 

CoLLEMA LEUCOCARPUM, Tayl., Nyl. Nov. Granat. p. 14; ed. 2, p. 2. 

Ad cortices, Dunedin *. 

Trib. II. SpHA;EOpnoRET. 

1. SPHiEROPHORON TENERUM, Laur. 

Ad truncos emortuos, Dunedin. 

2. Sph^rophoron compressum, Ach. 

Auckland (Dr. Sinclair). 

Trib. III. Bjeomycei. 

B^omyces fungoides, Ach., thallo parura evoluto nonnihil rece- 

dens. 

Supra terram, Tarndale, Nelson {Dr. Sinclair). 

Trib. IV. Cladoniei. 

1. Cladoxia pyxidata (L.). 

Supra terram, Dunedin. 

2. Cladoxia fimbriata, Hffm. 

Ad truncos putrescentes inter muscos, Dunedin. 

3. Cladoxia degeneraxs, Ftk., formis euphorea (Acli.), aplotea 

(Ach.), et lepidota (Ach.). Cf. Nyl. Lich. Scandinav. p. 54. 

Supra terram et truncos putridos, Dunedin. 

4. Cladoxia raxgiferixa, f. PUMiLA,.i4cA. 

Ad corticein truncorum jnitridorum, Dunedin. 

5. Cladoxia pycxoclada, Pers. {Nyl. Syn. p. 212). Differt a Cl. 
rangiferina, var. sylvatica, Hffm., et a praecedente praisertim thallo 

opaco byssino-contexto (nec superficie cartilagineo-glabra); color jam 

davicans, jam albicans. 

Supra terram, Auckland (Dr. Sinclair), Dunedin. 

6. Cladoxia aggregata {Sw.), Eschw. 

Frequens supra terrain et truncos putridos, Dunedin t* 

* Etiam Leptogiorum 2 vestigia in coUectione aderant, sed statu baud bene 

determinabili. 

t Est inter Lichenes exoticos vulgatissimus et eognitissimus. Singulari igno- 

rantia dicit D. Kocrber in Eeliquiis Hochstciterianis (1862) de cadem Cladonia 
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7. Cladonia RETIPORA, Flk. 
Auckland (Dr. Sinclair). 

Trib. V. Stereocal'lei. 

1. Stereocaulon macrocarpoides, Nyl. Syn. p.238. 
Auckland (Dr. Sinclair). 

2. Stereocaulon mixtum, Nyl. ibid. 
Ad saxa (“ trappean boulders ”), Dunedin. 

3. Stereocaulon ramulosum (Ach. pr. p.), Nyl. Syn.p. 235. 
In rimis saxorum basalticorura, sterile, Dunedin. 

4. Stereocaulon corticatulum, Nyl. Syn. p. 240. 

Ad saxa micaceo-schistosa et quartzoso-conglomerata, Dunedin. Frc- 

quens. 

Trib. VI. SlPHULEI. 

Thamnolia vermicularis, Ach., Sclicer. 
Tarndale, Nelson {Dr. Sinclair). 

Trib. VII. UsNEEi. 

1. VsNEA BARBATA, f. FLORIDA (L., Hffm.). 

Ad ramos arborum, Dunedin. 

2. Usnea barbata, var. ceratina {Ach.). 
Ad arbores, Auckland {Dr. Sinclair), Dunedin. 

3. Usnea barbata, var. articulata {Ach.). 
Ad arbores, Dunedin. 

4. Neuropogon MELAXANTHus, var. ciLiATUS, Ny/. Thallus palli- 

do-flavescens, sursum virescenti-nigrescens, laevis vel sublaevis, deinum 

scrobiculose insequalis, annulatim ruptus (rimis siepius nigricantibus); 

apothecia nigra (latit. 3-7 millim.), receptaculo (vel margine) ciliis 

nonnullis munito; sporse incolores breviter ellipsoideae vel globoso- 

ellipsoideae (longit, 0 009-0 011 millim., crassit. 0 007-0'009 millim.). 

Spermatia (dimidia parte infera fusiformi-incrassatula) longit. 0 009- 

O'OIO millim. Forte species distincta a melaxantho. 
Tarndale, Nelson {Dr. Sinclair). 

Trib. VIII. Eamalinei. 

1. Ramalina calicaris {Ach3, Nyl., Syn. p. 293. 

Ad corticem arborum, Dunedin. 

^ffffregaia, p. 30: “ memorabilis—antes nonnisi in Brasilia Iccta,” confusionera 
sane miram faciens cum Cl. gorgonea, Eschw., longissime dissimili, sicut per- 
spicere facile erat (e mea Syn. p. 213), atque ut fide speciminum Hoebstetteri 

afllrmavit in litteris D. von KrempeUmber. 
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Trib. IX. Peltigeeei. 

1. Peltigera rufescenSj Hffm. Apothecia variantia albo-csesio 

suffusa. 

Ad truncos putridos, Dunedin. 

2. Nephroma antarcticum, var. tenue, Nyl. Syn. p. 317- 

Ad truncos arborum emortuos, Dunedin. 

Trib. X. Pabmeliet. 

1. Stictina fragillima (Bab.), f. lutescens, KpJib. in litt., 

thallo llavescente pro maxima parte lacinias sistens medio longitudi- 

naliter canaliculato-impressas et subtus costam babentes distinctam 

siibexcurrentem (nee nisi in apicibus deplanatis evanescentem). 

Sterilis *. 

Tamdale, N elson (Dr. Sinclair). 

2. Stictina dissimilis {Nyl. Syn. p. 336). Thallus luridus, vel 

lurido-pallescens (facie supra ssepe fere ut in Stictina quercizante 

Americana). Sterilis. 

Supra truncos arborum vetustos, Dunedin. 

3. Stictina crocata (D.), Nyl. Syn. p.338. 

Ad saxa micaceo-scliistosa, Dunedin. 

4. Stictina fuliginosa {Dicks.), Nyl. Syn. p. 347. 

Tarndale, Nelson (Dr. Sinclair). 

5. Sticta latifrons. Rich. Astral, p. 27, t. 8. f. 2; Bab. New Zeal., 

p. 13. Thallus flavescens rigescens, laevis vel sublaevis, magnus (latit. 

4-7 pollicum et amplius), stipitatus, lobato-incisus, lobis infra versus 

basin costato-nervosis, margine sinuato-crenato, subtus ochraceo- 

lutescens (basi obscuriore); cypbellac fuudo lutescente piano, sat latae, 

thelotremoideae; apothecia rufa vel fusco-rufa vel fusca, mediocria, 

raargme crenulato ; sporaj 8nae, incolores, fusiformes, 1 -septatae (rarius 

3-septatae), longit. 0'025-0 035 millim., crassit. 0 008-0’010 millim. 

Gonidia eximia, globulosa (diam. 0'009-0'023 millim.), pariete crasso. 

Ad truncos arborum frequenter, Dunedin f. 

6. Sticta filix {H^m. PI. Lick. t. Iv.), Bab. New Zeal. p. 12 {Ach. 

pr. p.). Thallus pallidus, pallido-luridus vel pallido-glaiicescens, sat 

tenuis, mediocris, subopacus, stipitatus (stipite firmo), lobato-incisus, 

* Ill typica Stictina fragillima e Nova Zelandia sporas vidi dilute fusces- 
centes, longit. 0'025—0’093 millim., crassit. O'OOS—O'OlO millim. Variat ei 
thallus lurido-glaucescens. 

t Etiam in ]!^ova Zelandia occurrit Sticta Menziesii, Hook., quae vix est nisi 
varictas latifrontis, sicut vult cel. Babington (New Zeal. p. 13 et t. 122). 
Thallus ei pallidus vel lurido-pallescens vel lurido-fuscescens, subtus tomento 
rhizineo fusco, cyphellis albidis (fundo subpulvereo) ; spone longit. 0’027-0'037, 

crassit, 0 009-0'011 millim., 1-3-septatse. 
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lobis infra costatis, margine varie sinuato-crenato vel crenato-dissecto, 

subtus pallido-ochraceus vel ochraceo-rufesceus versus basin ibi fusces- 

cens (nudus vel subnudus), tomento rhizineo tenui obsolete vel nullo; 

cyphellae pallida;; apothecia rufo-pallescentia vel fusco-rufa, sat parva 

(latit. 1-2 millim.), margine thallino integro parum promimdo (vel 

demum subexcluso) ; spora; Sna;, incolores, fusiformes, 1-3-septata;, 

longit. 0'030-0 038 millim., crassit. 0'009-0'011 millim, Gonidia 

diam, O'OOG-O’Oll millim. 

Ad truncos arborum, Dunedin *. 

Var. PARVULA, Nyl., minor, thallo dissecto tenui, subtus cephalodiis fre- 

quentibus ; sporae l-septatse, longit. 0 033-0‘043, crassit. 0 ()08-0‘010 

millim. Tarndale, Nelson {Dr. Sinclair). 

7. Sticta dam^cornis, var. subcaperata, Nyl. Similis fere cape- 

ratce, Bor., sed thallo tenuiore coloris sicut in damcBcorni typica pal- 

lido-luridij sporse longit. 0 026-0’046 millim., crassit. 0'009-0 011 

millim. Accedit ad Stictam variabilem. 

Ad truncos, Dunedin. 

8. Sticta subcoriacea, Nyl. Thallus pallido-luridus vel pallide 

lurido-flavescens (ambitu sa;pe fuscescens), late expansus (5-pollicaris 

usque pedalis latitudinis), rigens, superficie tenuiter coriaceo-rugu- 

losus, subla;vis, laciniato-divisus, laciniis pinnatifidis, apice retusis et 

ambitu albo-pilosulis, subtus ochraceo-pailescens tomentoso-rhizi- 

nosus ; cyphellae albae, mediocres (fundo subfarinoso); ajiothecia fusco- 

rubricosa vel nigricantia, mediocria, marginalia, receptaculo rugoso (in 

junioribus albo-pilosulo); sporae 8nae, fuscae, oblongo-fusiformes, 1- 

septatae, longit. () 023-0 033 millim., crassit. 0 009-0 013 millim. Go¬ 

nidia diam. 0'004-0 008 millim. f 

Ad truncos arborum, Dunedir. 

9. Sticta Urvillei, Del., Nyl., Syn. p. 3G0, atque varr. flavicans 

{Hook.), et (CoLENSoi Bab.). 

Ad truncos arborum, Dunedin. 

10. Sticta orygm^a, Ach., Nyl. l.c. 

Ad truncos arborum, Dunedin. 

11. Sticta rubella, Hook, et Tayl., Nyl. Syn. p.361. 

Ad truncos arborum emortuarum, Dunedin. Sterilis. 

12. Sticta granulata, Bab. {Nyl. Syn. p. 340). Apothecia nigri¬ 

cantia, marginalia, mediocria, margine integro; sporae fuscae, physci- 

* Tariat in Nova Zelandia thallo margine minus diviso, apotheciis extus in 

statu juvenili glabris (in typica vulgo ruguloso), sporis l-scptatis (longit. 

O Oiyr-0 048, crassit. 0 009-0 010 millim.), gonidiis diam. 0'005-0'008 millim. 

t Sticta subcoriacea facie est Stictee damacornis majoris lirmioris, sed thallo 

superficie subcoriacoo-ruguloso et ambitu albo-pilosulo accedit ad Hicasoliam 

coriaceam, habet autem tliallum uiagis divisum, receptacula uucliora, cyphellaa 

alias, etc. 
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oidese (biloculares, tubulo loculos inter se jungente), longit. 0 027- 

0‘030 milUm. crassit. 0 009-0‘012 millim. Acceclere facie externa 

videtur StictincE carpoloma, differt autem thallo soepius firniiore cinc- 

rascenti-albido, gonidiis, &c. Pseudocypbellai s®pe dealbatte. Gonidia 

diara. 0 010-0'018 millim. 

Ad cortices arborum, Auckland (Dr. Sinclair), Dunedin. 

13. Sticta dissi.mulata var. multifida (Laur.), Ni/l. Syn. p. 3fi3. 

Thallus subtus cephalodiifer et pseudoc3"pbellis s*pe rarescentibus 

(interdum vix ullis visibilibus); sporsc l-3-se{)tat8c, longit. 0'02;)- 

0 042 millim., crassit. 0 008-0‘011 millim. Gonidia diam. 0 004- 

0'008 millim. 

Ad truncos arborum, Dunedin. 

14. Sticta fossulata, Duf,, Nyl. Syn. p. 363, et var. Richardii 

(il/nt.). 

Ad truncos arborum, Dunedin. 

15. Sticta physciospora, Nyl. Syn. p. 364. 

Ibidem ad cortices. 

16. Sticta Freycinetii, Del., Nyl. Syn. p. 365. 

Ad truncos et ad saxa basaltica. 

17. Sticta episticta, Nyl. Thallus albido-pallescens vel pallido- 

glaucescens, mediocris, vix rigescens, lacvis, laciniato-divisus, laciniis 

varie margine crenatis vel dissectis, punctis albis pseudocyphelloideis 

minutis conspersus, subtus pallidus, tomeutoso-rhizinosus (cyphellis 

nullis vel vix ullis visis, cephalodiis parcis); apothecia non visa *. 

Ad truncos arborum, Dunedin. 

18. Ricasolia coriacea {Hook, et Tayl., Bab. New Zeal. p. 

t. 125 a), Nyl. Syn. p. 366. 

Ad truncos arborum, Auckland (Dr. Sinclair), Dunedin. 

19. Ricasoli.\ heubacea, var. adscripta, Nyl. Differt a typiea 

thallo adpresso nonnihil tenuiore et infra passim fere subnudo, ce¬ 

phalodiis hand raris. Sporse dilute fuscescentes, longit. 0’034-0 052 

millim., crassit. 0 009-0 012 millim. 

Ad cortices, Tarndale, Nelson (Dr. Sinclair), Dunedin. 

20. Ric-\solia Montagnei {Bab. New Zeal. p. 20). Apothecia spa- 

diceo-rufescentia vel fusca, mediocria vel majuscula, margine recepta- 

culari ruguloso vel subrugnloso (interdum lobulis coronato); sporse 

3-septatEe; longit. 0‘032-0-042 millim., crassit. 0‘007-0‘009 millim. 

Ad cortices arborum, Dunedin. 

* Laciniffi tlialli subcanaliculatsc vel latiores subplanse. Accedere videtur ad 

Stictam Freycinetii, sed color alius, cypliella: nulloe, puncta pseudocyphelloidea 

pagina? superse thalli, etc., distinctionem jubent. Gonidia diam. 0’007-0'011 

millim. Lacinim pagina infera convexas conspiciuntur. Variat color thalh 

fuscescens in saxicola, nam etiam ad saxa occmTit Sticta episticta. 
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21. Pakmelia perforata, Acli., Nyl. Syn. p. 377. 

Ad cortices arborum et ad saxa frequens, Dunedin. 

22. Parmelia physodes, var. exteromorpha, Ach., Tuck., Bab. 

New Zeal, p, 22; Nyl. Syn. p. 401. 

Ad cortices, Auckland (Dr. Sinclair), Dunedin. 

23. Parmelia pertusa (Schrank), Schcer., Nyl. Syn. p. 410; Par¬ 

melia DiATRYPA, Ach., Bab. New Zeal. p. 22. 

Ad truncos, Dunedin. 

24. Parmelia l^vioata, var. revoluta (Flk.), Nyl. Syn. p. 385. 

Subsimilis tiliacece; sporse longit. 0'010-0 012 millini., crassit. 0’007- 

0 009 millim. 

Ad corticem, Auckland (Dr. Sinclair). 

25. Parmelia conspersa, Ach., Nyl. Syn. p. 399. 

Ad saxa frequentissime, Dunedin. 

26. Parmelia jMougeotii, Schcer., Nyl. Syn. p. 400. 

Ad saxa frequentissime, Dunedin. 

27. Physcia chrysophthalma (D.), DC., Nyl. Syn. p. 410. 

Ad corticem arborum vel ramulos, Auckland (Dr. Sinclair), Dunedin. 

28. Physcia parietina (L.) DC., Nyl. Syn. p. 410. Non diffcrt 

ullo modo Ph. ligulata, Krb. Rcliq. Ilocbstett, p. 30 (vid. Nyl. in 

‘ Flora,’ 1864, p. 266). 

Ad cortices et saxa, Dunedin. 

29. Physcia stellaris, f. radiata (Jc^.), Nyi.LicA. Scand. p. 111. 

Ad cortices, Dunedin. Etiam saxicola sterilis congesto-laciniata, ibidem. 

30. Physcia plinthiza, Nyl. Similis fere Physcia obscura medio- 

cri, sed thallo tenuiore, sporis valde diversis 0-8-locularibus (longit. 

0 030-0-044 millim., crassit. 0 011-0 014 millim.). Apotbecia fusco- 

nigricantia, mediocria (latit. 1'2-1'5 millim.); sporie fuscae, oblongae, 

6-8-loculares, loculis vulgo sat parvis et mediis 2 saepe didymis 

(ita medio series 2 adsunt transversae biloculares), quod in memoriam 

revocat sporas Lecanora diplinthia, Nyl., Novo-Granatensis. Spcr- 

mogonia ut'm Physcia adglutinata (ad cujus stirpem pertinet Physcia 

plinthiza, vel stirpem analogam format in genere Physcia); spermatia 

gracillima, recta, longit. 0 016-0-018 millim., crassit. 0 0005 millim. 

Ad truncos arborum, Dunedin. 

Trib. XI. Lecanorei. 

1. Pannaria immixta, Nyl. Thallus cinereus, squamulosus, squa- 

mulis tcnuibus crenatis vel crcnato-lobatulis subimbricatis, hypothallo 

nigricante sat tenui superstratus; apotbecia testaceo-rufa, fere medio¬ 

cria (latit. 0‘9-l‘2 millim.), plana, margine thallino crenulato cincta; 

sporae ellipsoidese, longit. 0'012-0’016 millim., crassit. O'007-O’008. 

linn. TROC.—BOTANY, TOL. TX. 8 
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Gelatina hymenaea iodo (saltern dilute) cserulescens. Facie fere Pan- 

narice triptophyllcB, apotheciis vero lecanorinis, etc., mox distinguitur. 

P.pholidota (Mont.) differt squamulis thalli firmioribus aliter coloratis, 

sporis majoribus, etc. Forte ad immixtam pertineat pholidota Bab. 

New Zeal. p. 26, 1.128 a. 

Adcorticem arborum, Dunedin. 

2. Pannaria leucosticta. Tuck, in Dari. FI. Cestr. ed. 3, p. 441. 

Forma tballo sordide pallido-cinereo crenato-squamuloso, squamulis 

adscendentibus crassiusculis crenatis; apotbecia rufa determinate 

lecanorina, margine crenato; sporse ellipsoideae, simplices, longit. 

0‘016-0‘020 millim., crassit. 0'009-0‘013 millim. Gelatina hymenaea 

iodo vinose rubens (praecedente caerulescente). 

Supra terram in rimis saxorum micaceo-schistosorum, Dunedin. 

3. Pannaria gymnocheila, Nyl. Thallus pallens vel pallido-fla- 

vidus, ambitu stellato-radians, laciniis irregularibus, centro (vel pro 

magna parte) granulose caesio-leprosus; sporae ellipsoideae, simplices 

(longit. 0 016-0'018 millim., crassit. 0'009-0 011 millim.). Gelatina 

hymenaea iodo caerulescens (thecae apice intensius tinctae). 

Ad cortices arborum prope Dunedin (socia Collematis leucocarpi). 

4. Pannaria nigra (Huds.), Nyl. Lick. Scandin. p. 126. Omnino 

simibs europaeae. Sporae ellipsoideae 1-septatae, longit. 0’013-0’014 

millim., crassit. 0’005 millim. 

Ad saxa (“ Shell-Limestone ”), Dunedin. 

5. Lecanora (Psoroma) sphinctrina (Mnt. Voy. Pole Sud, p. 180, 

1.15. f. 3). Vairiabilis. 

Ad truncos arborum, Dunedin. 

Var. PHOLIDOTOIDES, Nyl. Thallus pallido-cervinus, squamulosus, 

squamulis parvis adpressis firmulis sublobatis, hypothallo nigro; apo¬ 

tbecia (squamulis vulgo majora) fusconigra, plana, mediocria (latit* 

1 millim.), margine thallino crenato cincta; sporae longit. 0‘013-0 018 

millim., crassit. 0 007—O’OlO millim. Gelatina hymenaea iodo caeru¬ 

lescens. Facie fere Pannaria pholidota (Mnt.), sed gonidiis, etc. 

mox distincta. Conduit cum var. discreta. 

Ad truncos ibidem. 

6. Lecanora (Placopsis) GELiDA(L.),y4cA.; Squamaria gelida, 

Hook., Nyl. Lack. Scandin. p. 134. 

Ad saxa basaltica, Dunedin. 

7. Lecanora (Placopsis) PERRUGOs A, Thallus cinereo-fusces- 

cens vel sordide cinereo-rufescens vel palbdo-cervinus, totus verru- 

coso-rugosus rimoso-dilFractus, rimis versus ambitum radiantibus et 

radios lineares (plus minus distinctos) formantibus, ipso ambitu pt®" 

rygioideo-expansis et saepe ibi deplanatis; cephalodia sordide pallida 

vel ochraceo-pallida, convexula, placodioidea (demum rhagodiose fissa); 

apotbecia rufescenti-fusca vel rufo-badia, fere mediocria (latit. circiter 

1 millim.), plana, marginem thallinum aequantia (interdum etiam 
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marginem tenuem proprium ofiferentia); sporae ellipsoidese, longit. 

0 014-0.015 millim., crassit. 0’007-0.009 millim. Gelatina hymensea 

iodo cserulescens *. 

Ad saxa basaltica (socia Placopseos gelidce), Dunedin. 

8. Lecanora (Squamarta) galactina, var. dispersa (Pcrs.), 

A'yl. hich. Scandin. p. 162. Sporae longit. 0'012-0’014 millim., 

crassit. 0 006-0-007 millim. 

Ad basaltum porphyreum, Dunedin. 

9. Lecanora vitellina, Ach., ]S!yl. Lich. Scandin. p. 141. 

Ad saxa varia frequenter inter alios lichenes crustaceos sparsa, Dunedin. 

10. Lecanora aurantiaca, var. erythrella (AcA.), Nyl. Lich. 

Scandin. p. 142. Sporae longit. 0 012-0’021 millim., crassit. 0 007-8 
millim. 

Ad saxa, Dunedin. 

11. Lecanora pyracea (Ach.), Nyl. Lich. Scandin. p. 145. Sporae 

(formae ut in L. cerina, Ach.) longit. O'Ol 1-0 014 millim., crassit. 

0 005-0 007 millim. 

Ad saxa basaltica, Dunedin. 

12. Lecanora homologa, Nyl. Thallus, albidus, rugulosus; apothe- 

cia fusca, mediocria (latit. 1 millim.), margine thallino integro cincta; 

sporae 8nae, incolores, ellipsoidcae, transversim 3-loculosac (loculis bis 

3 inter se tubulis 2 jungentibus tenuibus connexis), longit. 0 022-0’025 

millim., crassit. O'Ol 1-0'012 millim.,; paraphyses articulatae, mediocres 

(apice sensim incrassato dilute fuscescente). Species insignia apothe- 

ciis fuscis et sporis fere sicut in Lecanora Brebissonii (Fee), cum qua in 

serie generis est analoga. Gelatina hymenaca iodo intense cacrulescens. 

Ad corticem arborum, socia Physcicc plinthiza:. 

13. Lecanora peloleuca, Thallus albidus, sat tenuis, areolato- 

rimosus, subindeterminatus vel fere determinatus; apotbeeia fusco- 

nigra vel nigra, sat parva (latit. 0'4-0'5 millim.) margine thallino 

integro cincta, intus pallida; sporae 8nae, fuscae, ellipsoideae, 1-septatae, 

longit. 0 020-0.027 millim., crassit. 0'009-0 011 millim.; paraphyses 

tenues, molles (inde non semper bene distinctae). Gelatina hymenaea 

iodo caerulescens. Species est stirpis Lecanora sophodis, facie extus 

fere Lecanora cinerea. 

Ad basaltum, Dunedin. 

* Kotia datis a Placopsi gelida dilfert, ct prfcsertim tliullo crcbrc rugifero et 

obscuriore (colorc fere ut in Physeia aquila pallidiore). Thallu.s saepe late ex- 

pansus; in vetusto simul verrueae rugosae rnajores con.spiciuntur; centrum potius 

cinerascens ct in'egulariter areolatO'dilfractuin ; crassities usque 1 millmetrum 

adtingit, sod vulgo dimidia parte est tenuior. Ajiothecia conferta. Spermatia 

gi'acilia, leviter areuata vel subreeta ; longit. 0 018-0'023 millim., crassitie baud 

0 001 millim. adtingento. Quoad churacteres subgencris Placopseos, cf. Nyl. 

lich. And. Poliv. p. 376; pertinent hue (1) PI. gelida, (2) PI. hiulca (Nyl. 

Chil. p. 153), (3) PI. rhodoearpa, Nyl. (in Ann. Sc. Natur. 4. iv. p. 376), (4) 

PI. perrugosa, Nyl., et (5), PI. albida, Nyl. Nov Gbanat. ii. p. 146 (e Java). 

8 2 
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14. Lecanora thiomela, Nyl. Thallus sulphureo-flavus, tenuis, 

granulatus vel subgranulato-inaequalis; apothecia nigra vel nigricantia, 

fere mediocria vel parva, margiue thallino subintegro (vel levitere renu- 

lato) cincta; sporae 8nse, fuscai, l-septatae, longit. 0‘023-0 030 millim., 

crassit. 0 014-"0 016 millim.; parapliyses fere mediocres; epithecium 

(lamina tenui visum) sordide lutescens ; hypothecium incolor. Gela- 

tina hymenaea iodo cserulescens. Affinis est LecideoR lepidce, Nyl., 

Brasiliensi, at differens variis notis, thallo granulate, paraphysibus 

distinctioribus, etc. 

Ad porphyrum basalticum, Dunedin. 

15. Lecanora umbrina (jEArA.), ATy?. Li'cA. Scanc?in. p. 162. Sporae 

longit. 0 007-0 010 millim., crassit. 0 0045 millim. 

Ad ligua vetusta (“ on stockyard palings of Goal timber ”), Dunedin. 

16. Lecanora atra, Ach.,Nyl. Lich. Scandin, p. 170. 

Ad cortices arborum et saxa, Dunedin. 

17. Lecanora punicea, AcJi., Nyl. Nov. Granat. p. 32, t. 1. fig. 5 

(sporae). Sporae fusiformes, 5-7-septatae, longit. 0'034-0‘052 millim., 

crassit. 0‘0045 0 0055 millim. 

Ad cortices arborum, Dunedin. 

18. Lecanora chrysosticta, Tayl.; Heterothecium Bebteroa- 

NUM,3/nt.CAiZ.p. 176,t.l2. f.5. Thallus albidus, sat tenuis, rugulosus. 

rimosus, determinatus ; apothecia fulvo-aui-antiaca, opaca, mediocria, 

margine thallino integro (vel obsolete crenato) cincta, intus incolori.a; 

thecae monosporae; sporae incolores, eliipsoideae, murali-divisae, longit. 

007-0'13 millim., crassit. 0036-0050 millim.; paraphyses graciles. 

Gelatina hymenaea iodo caeridescens. 

Ad cortices arborum, Dunedin. 

1.9. Lecanora simplex (Dav.), Nyl. Prodr. Gall. Alger, p. 146; 

Lich. Scandin. p. 176. Vix ullo mode diflPerens ab europaea. 

Ad rupes (“on Trap tuffe”), socia Lecanorce vitellince, Dunedin. 

20. Urceolaria scruposa, Ach., Nyl. Lich. Scandin. p. 

Sporae fuscae, oblongae, submurali-divisae, longit. 0'018-0 027 milli® J 

crassit. 0’009-0’011 millim. 

Supra terram, Dunedin, 

21. Urceolaria stictica, Krb. Reliq. Hochstett. p. 32; AV- 
Flora, 1864, p. 267. Thallus cinereus vel obscure cinereus, opacus, 

depressus, areolato-diffractus; apothecia nigra, innata(l vel pl'R'* 

quavis areola thalli); sporae fusco-nigrescentes, eliipsoideae, niurah 

divisae, longit. 0-023-0 028 millim., crassit. 0 016-0 018 millim., io<^® 

caerulescentes. 

Ad saxa conglomerato-quartzosa, Green-Island, Peninsula, Dunedin. 

22. Pertusaria communis, DC., Nyl. Lich. Scandin. p. 1/8. Etiaw 



DH. XYLANDEB Olf TUB LICIIEKS OF XEW ZEALAND. 253 

sporis cndosporio in iisdem apotbeciis jam laevi jam transversira 

plicatulo. 

Ad corticem truncorum arborum, Dunedin. 

23. Pebtusaria velata (Turn, in Trans. Linn. Soc. ix. 1808, t. 12. 

f. 1 ; E.Bot. t. 2062), Nyl. Lich. Scandin. p. 179. Thecae mono- 

sporse; sporae maxiraae (longit. circiter O'2-IO millim., crassit. 0105 

millim.), pariete crasso crebre transversiin tenuiter strigatulo (quod 

etiam in europa;a obsolete conspicitur et quod non confundatur cum 

endosporio transversim plicatulo, plicis fere totam sporam transverse 

percurrentibus), pariete earum inde strigulis quasi radioso. Obiter 

visa ssepe faciem habet LecanorcB glaucomas. Saxicola. 

Ad saxa basaltica, Dunedin. 

24. Pebtusaria pebrimosa, T^yl. Thallus albido-cinerascens, sat 

tenuis, rimoso-diffractus vel rimoso-areolatus, deterininatus; apotbecia 

in verrucis tballi convexis (supra tballi plauitiem prominulis, rarius 

depressis) dilFormibus rimoso-fissis innata, plura in quavis verruca, 

ostiolis nigricantibus punctiformibus; sporae 8nre, incolorcs, cllip- 

soideae, longit. 0'085-0‘172 millim., crassit. 0 060-0‘082 millim. Ge- 

latina bymenaea iodo caerulcscens*. 

25. Pebtusaria pebfida, ^yl. Thallu.s albido-cinereus vel cinereus, 

areolato-difFractus (crassit. circiter 0‘4 millim. vel tenuior); apotbecia 

nigricantia, lecanorina, parva, margine tballino vix prominulo; sporae 

6-8nae, incolores, ellipsoideae, longit. 0 030-0 040 millim., crassit. 

0 018-0‘023 millim.; paraphyses gracilescentes. Gelatina bymenaea 

et thecae iodo caerulee tinctaef. 

Ad saxa bas.altica et conglomerata, Dunedin. 

26. Thelotrema lepadinum, Ach.. Nyl. Lich. Scandin. p. 185. 

Sporae longit. 0 075-0‘080 millim., crassit. circiter 0 016 millim. 

Ad cortices arborum frequens, Dunedin. 

* Fortasse sub varietatibus Pertusarim leioplacts subsumi possit, sed typo 

tballi subareolato-difBsso et facie pecubari distant videtur. Variat ceteroquin 

thallus paUide rufescens. 

+ Interdum faciem habet fere LecanorcB cinerecB l^gihhoscB), sed sporae pariete 

crassiore. Apotbecia saepc demum discreta et margine tballino albicante (irre- 

gulari vel interdum subcrenulato) cincta. Pertusaria nolens, Nyl. in ‘ Flora,’ 

1864, p. 489 (in Hibernia detects a cl. Jones), mox differt thallo Itevigato et 

apotheciis omnino innatis atque sporis. Pertusaria enilescens (Tayl.) differt 

colorc thaUi rimoso-diffracti, apotheciis minus diserctis et sporis majoribus. 

Memoretur etiam \\icPertusaria subverrucosa, Nyl. (eoll. Colenso, no. 1694), in 

Nova Zelandia occurrens verisimibter saxicola (sporis binis in quavis theca), 

cst Parmelia verrucosa Bab. ‘New Zeal.’ p.29. In collectione Doetoris Lauder 

Lindsay e Nora Ilollandia, Sydney, Botany Bay, ad ligna sicca Pertusaria 

pustulata (Ach.) et Pertusaria leioplaca (Ach.) simul cum Physcia picta 

(Sw.), Lecanora parella Ach., Lecanora varia, var. conizaea (Ach.), Lecidea 

discifarmi (Fr.), &c. 
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27. Thelotkema MOi^osvoRVM, Nyl. Lich. Nov. Caled,i>. 46. Facie 

Thelotrernatis cavati minoris, sed thecis moiiosporis, spoi’is fusco- 

nigrescentibus fusifonni-oblougis mmali-tlivi.sis (loiigit. 0 088-0'115 

millim., crassit. 0'018-0 025 millim., iodo non tinctis). 
Ad corticem arborum, Dunedin. 

Trib. XII. Lecideei. 

1. CcENOGONiuM iMPLEXUM, Nyl. in Ann. Sc. Natur. 4. xvi. p. 92. 

Ad truncos arborum, Dunedin. 

2. Lecidea furfuracea, Pers. in Gaudich. Uran. p. 192; Nyl. 

Novo-Gran. ii. p. 56. Spora; oblongae, simplices, longit. 0’009-0 011 

millim., crassit. 0'003-0'004 millim. 

Ad truncos arborum, Dunedin. 

3. Lecidea subsimilis, IVyZ. IVoco-Granaf. ii. p. 62. Extus subsimilis 

Lecidea: furfuracem, sed apotheciis intus totis pallidis et spoils (ob- 

longis vel bacillari-oblongis) longit. 0 009-0 012 millim., crassit. 

0 002-0 003 millim., parapbyses non discretaj. Gelatina hymenaea 

iodo caerulescens (thecae intensius tinctae), deinde lutescens. 

Ad corticem arborum (socia Opegraphce agelceoidis, Nyl.), Dunedin. 

4. Lecidea sabuletorum, Flk. in Berl. Magaz. 1808, p. 309 (excl. 

varr.); Nyl. Lich. Scandin. p. 204. Varians hypothecio superne fus- 

cescente vel subfusco. 

Supra terram rupium, Dunedin. 

5. Lecidea trachona, var. marginatula, Nyl. Thallus cinerascens 

vel cinereo-flavescens, tenuis, areolato-rimosus vel obscurior indeter- 

minatus; apothecia parva (latit. 0'3-0‘5 millim.), plana, marginatula 

(margine saepius persistente), intus concoloria; sporae incolores, ob- 

longo-fusiformes, 3-septatae, longit. O’Ol 4-0'017 millim., crassit.0’0045 

millim., saepius curvulae vel nonnibil flexae; paraphyses fere mediocres 

(vel non semper bene discretae); epithecium subincolor; hypothecium 

nigricans vel nigrum. Gelatina hymenaea iodo caerulee tincta. 

Ad saxa basaltica, Dunedin. 

6. Lecidea allotropa, Nyl. Thallus vix ullus visibilis; apothecia 

nigra, planiuscula, immarginata, parvula (latit. circiter 0*4 millim-)* 

intus albida; sporae 8nae, incolores, oblongae, 3-septatae, longit- 

0‘011-0'013 millim., crassit. 00045 millim.; paraphyses non discretae; 

epithecium caeruleo-nigrescens ; hypothecium incolor. Gelatina by- 

menea iodo intense caerulescens*. 

Ad saxa micaceo-schistosa, Dunedin. 

7. Lecidea coarctata (JcA.), var. exposita. Ay/.—Thallus albido- 

cinereus, tenuis, opau;us, areolatus, depressus; apothecia nigrofusca vel 

* Forte prope Lecideam trachonam sit disponendai, licet apothecia sunt nigr® 

(sin nonnihil fuscesceutia). 
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nigra, convexa (latit. circiterO’Stnillim.); sporae incolores, ellipsoideae, 

simplices. 

Ad saxa quartzoso-conglomerata, Dunedin. 

8. Lectdea melanotrgpa, Nyl. Thallus albidus, tenuis, subdeter- 

minatus, rimosus, subrugulosus; apothecia pallido-nigricantia (saepe 

juniora pro parte corneo-glaucescentia), demum nigra, plana vel 

planiuscula (latit, 0’5-0’6 millim.), margine obtuso vel explanato, 

intus albida; sporae 8nae, incolores, ellipsoideae, 1-septatae, longit. 

0'015-0 016 millim., crassit. 0 007 millim.; paraphyses gracilescentes 

(apice parte incrassatula nigricante); hypotbecium incolor. Gelatina 

hymenaea iodo vinose rubens (vel fulvescens). Accedat potius ad 

Lecideam endochromam, Fee, quam ad intermixtam. Variant apo¬ 

thecia subcaesio-pruinosa. 

Ad lignum, Dunedin. Etiam corticola (socia Collematis leucocarpi). 

9. Lecidea marginiflexa, Tayl., Bab. New Zeal. p. 35,1.129 b. 

Ad cortices frequens, Dunedin. 

10. Lecidea millegrana {Tayl. in Hook. Journ. Bot. 1847, p- 159, 

sub Lecanora), Nyl. Novo-Granat. p. 64, Sporae aciculares, 9-13-sep- 

tatae, longit. 0'046-0’070 millim., crassit. 0’0045 millim. Subsimilis 

Lecidea luteolce {rubella) (Ach.). 

Ad cortices (mixta cum Lecidea melanotropa), Dunedin, 

11. Lecidea pulverea, Borr.,i. Laurocerasi, De/., Dm5.; L. bn- 

DOLEUCA, Nyl.; L. ATROGRiSEA {Del. pr. p.), Stitz. Lecid.p.62*. 

Sporae 7-15-septatae, longit. 0‘060-0'100 millim., crassit. 0’0040- 

0'0045 millim.; epithecium fuscescens. Gelatina hymenaea iodocaeru- 
lescens. 

Ad cortices arborum, Dunedin. 

12. Lecidea leucotiialamia, Nyl. Thallus albidus, tenuis vel 

tenuissimus, indeterminatus; apothecia albida, opaca, plana, margine 

(excipulo) cinereo-fusco, fere mediocria (latit. 0‘6-0‘9 millim.); sporae 

8nae, incolores, aciculares (3-7-septatae aut septis indistinctis), longit. 

0 034-0 052 millim., crassit. 0 0035-0 0040 millim.; paraphyses (gra¬ 

cilescentes) non bene discretae; epithecium leviter lutescens; hypothe- 

cium (e.xcipulum) fuscum. Gelatina hymenaea iodo caerulescensf. 

13. Lecidea otagexsis, Nyl. Thallus albidus, rugulosus, determi- 

natus vel obscure limitatus; apothecia nigra, mediocria (latit. 1 mil¬ 

lim. vel minora), planiuscula, obtuse marginata (margine obtuso vel 

subexcluso), intus medio pallescentia; sporae 8nae, incolores, fusiformi- 

aciculares (infra aciculari-attenuatae), vulgo .5-septatae, longit. 0’040- 

0 050 millim., crassit. 0'005 millim.; paraphyses mediocres (apice in- 

* In herbario Deliseano hajc sub variis nominibus occurrit, 

t Apothecia ocelliformia facile speciem banc distinguunt; ea interdum sunt 

latitudiuis 1 millim.^ et variant obscuriora. In statu humido apothecia glauco- 

hyalina. Occiurit etiam varietas melachrou apotheciis supra totis nigncautibus. 
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crassato nigrescentc); hypothecium leviter (vel levissime in lamina 

tenui) fuscescens; excipulnm lateribus (aeque ac epithecium) nigricans. 

Gelatina hymenaea iodo caerulescens (thecae apice intensius tinctae)*. 

Ad cortices arborum, Dunedin. 

14. Lecidea arceutina, Ach. (primitus sic dicta). Thallus albus, 

tenuis, indeterminatus; apothecia uigricantia, mediocria, primo niargi- 

nata, dein convexa, intus incoloria; sporae incolores, aeiculares (septis 

tenuibus saepe visibilibus 5-9), longit. 0 046-0 066 millim., erassit.cir- 

citer 0 002 millim.; parapli5 ses gracilescentes. Gelatina hymenaea 

iodo caerulescens (dein lutescens). Variat apotheciis excipulo rufes- 

cente et sporis longitudine usque 0'075 millim., crassit. usque 0 0025 

millim. 

Ad corticem arborum, Dunedin. 

15. Lecidea amuhitropa, Ni/Z. Thallus sordide albidus, ex areohs 

firmis graniforinibus vel difforinibus constans ; apothecia nigra, plani- 

uscula, obtuse marginata vel immarginata, intus concoloria, fere mcdi- 

ocriaj sporae Snae, fusiformes, incolores (simplices vel 1-3-septatae), 

longit. 0 016-0 025 millim., crassit. 0 0040-0 0045 millim.; paraphyses 

gracilescentes, apice nigro-clavatae; hypothecium fuscum ; excipulum 

laterale (perithecium) nigrum. Gelatina hymenaea iodo caerulescens, 

dein vinose violaceaf. 

Supra terram rupium, Dunedin. 

16. Lecidea parasema (Ach.), Nyl. Lich. Scandin. p. 210, atquc 

varr. latypea (^cA.) et enteroleuca (Ach.) 

Ad saxa varia frequens, Dunedin. 

17. Lecidea contigua, var. meiospora, Nyl. Lich. Scandin. 

p. 225. Sporae longit. 0 014 millim., crassit. 0’007-0 008 millim. 

Supra terram argillaceara, Auckland. 

Var. CRUSTULATA, Ach. Nyl. 1. c. Sporae longit. O OlO-O-Oll millim., 

crassit. 0'006 millim. 

Ad saxa arenaria, Dunedin. 

18. Lecidea lapicida, var. declinans, Nyl. Lich. Scandin. 

p. 226. Sporae longit. 0’011-0’014 millim., crassit. 0'006 millim. 

Ad saxa arenaria, Dunedin. 

19. Lecidea fusco-atra, Ach., Nyl. Lich. Scandin. p.229. Hypo* 
thallus niger, bene visibilis, areolis substratus et interstratus. 

Ad saxa basaltica frequens, Dunedin. 

* Notis in ea definitione datis (forma apothcciorum saepe nonnihil irregu¬ 

laris) et praesertim sporis difFert a pvherea, Borr. 

t Est species sporis accedens ad Lecideam vesicularem, apotheciis ccteroquin 

ad Lecideam aromaticam. 
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20. Lecidea PETR.EA, ¥lot., Nyl. Lick. Scandin. p. 233. Spora; 

Snae, nigricantes, submurali-divisse, longit. 0‘025-0'035 millira.,crassit. 

0 010-0 012 millim. 

Ad rapes micaceo-schistosas, Dunedin. 

21. Lecidea stellulata, Tayl. Sporaj fusca;, l-septatse, longit, 

0‘009-0 012 millim., crassit. 0.005-0 00/ millim. 

Ad saxa basaltica, Dunedin. 

22. Lecidea myriocarpa (DC.), Nyl. Licit. Scand. p. 23/. Thal- 

lus cinerascens, tenuis, rugulosus, effusus; apothecia nigra, plana, 

minuta, marginata; sporse fuscae, l-septatae, longit. O'Ol 1-0 016 

millim., crassit. 0‘006-0 007 millim.; paraphyses apice clava fusco- 

nigra vel nigricante ; hypotbecium fuscum. 

Ad corticem arborum et ad saxa, Dunedin. 

23. Lecidea lenticularis, Ach., Nyl. Lich. Scandin. p. 242. 

Apothecia parvula, intus pallida; spora; 8na;, incolores, 1-septata;, 

longit. O’Oll millim., crassit. 0 0035 millim. Gelatina bymena;a iodo 

caerulescens. 

Ad saxa basaltica, Dunedin. 

24. Lecidea grossa, Pers., Nyl. Lich. Scandin. p. 239. 

Ad cortices arboi'um et supra vegetabilia destructa, Dunedin. 

25. Lecidea flavido-atra, Nyl. Thallus flavidus, sat tenuis, rugu¬ 

losus, rimosus; apothecia atra, exserta, majuscula (latit. 0’9-l ‘4 mil¬ 

lim.), plana, marginata; sporae 8na;, incolores, ellipsoidese, biloculares 

(saepe tubulo loculos jungente), longit. 0'034-0’038 millim., crassit. 

0-018-0 021 millim.; paraphyses gracilescentes; epithecium et hypo- 

thecium fusco-nigra. Gelatina hymenaea iodo intense caerulescens*. 

Ad corticem arborum, Dunedin. 

26. Lecidea oxyspora (Tul.), Nyl. Lich. Scandin. p. 246. Sporae 

8n8e, incolores, fusiformi-ellipsoideae, longit. circiter 0’020 millim., 

crassit. O'OO/ millim. 

Ad saxa basaltica supra thallum ParmelieB conspersee, Dunedin. 

Trib. XIII. Geaphidei. 

1. Opegrapha AGELiEOiDES, Nyl. Facic fere (quoad apothecia) 

OpeyraphcE agelfctc vel abbreviatce, Fee, longioris, sed macula thallina 

alba vel albida et sporae (incolores fusiformes) 5-(rarius 7-)septatac, 

longit. 0 018-0 027 millim., crassit. 0 0055-0 0065 millim. Gelatina 

hymenaea iodo vinose rubens. 

Ad cortices arborum, Dunedin. 

2. Opegrapha spodopolia, Nyl. Thallus obscure cinereus vel fus- 

co-cinerascens, tenuis, opacus, rimulosus, determinatus vel subdeter- 

* Prope Ltcideam grossam locum liabcat. Spennogonia a me non visa. 
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minatus, interdum tenuiter obscure limitatus; apothecia nigra, fere 

mediocria, linearia (longit. 0‘3-r5 millim. et quidem ampliora), sim- 

plicia, saepius nonnihil flexa, epitliecio angustato, intus pallida; sporae 

Snse, incolores, fusiformes, 5-7-septatse, longit. 0 025-0'030 millim., 

crassit. circiter 0 007 millim.; paraphyses non discretae; hypothecium 

incolor. Gelatina hymeuaea iodo vinose fulvescens vel rubescens. 

Comparanda cum Opegrapha agelceoide, sed saepius nonnihil major et 

hypothecio incolore. 

Ad saxa basaltica, Dunedin. 

3. Opegrapha subeffigurans, A^i/Z. Thalius vix ullus; apothecia 

latissime conspersa, nigra, maculiformia (latit. 0’7-l'5 millim.), ro- 

tundata, rugoso-effigurata vel interdum fere placodioideo-astroidea, 

epitheciis rimiformibus (saepe parum couspicuis) quasi composita; 

sporae Snae, fuscae, oblongo-ovoideae, l-sejdatae (saepe ad septum sub- 

constrictae), longit. 0'017“0 021 millim., crassit. 0'007-0'00S milhm.; 

paraphyses non discretae; hypothecium incolor. Gelatina hjTnenaea 

iodo caerulescens*. 

Ad corticem (“on bark of the Totara Pine”), Dunedin. 

4. Platygrapha longifera, A'^Z. Similis fere Platygraphm phlyc- 

tellcB, sed sporis gracilioribus longioribusque 7-11'Septatis, longit. 

0 062-0‘080 millim., crassit. 0‘005-0 006 millim. Gelatina hymenaea 

iodo hand tincta. Thallus alhus, tenuis, indeterminatus, subopacus, 

rimosus; apothecia nigricantia, minuta vel pvmctiformia, suburceolata, 

intus'incoloria. 

Ad corticem arborum, Dunedin. 

6. Arthonia excedens, Nyl. Novo-Granat. ii. p. 106. Sporae fus- 

cescentes, ovoideae, 5-septatae, longit. 0’027—Q’032 millim., crassit. 

0‘010-0 012 millim. Apothecia fusco-nigra vel nigra. 

Ad cortices arborum, Dunedin. 

6. Arthonia platygraphella, Nyl. Thallus albus, tenuis vel 

tenuissimus (passim rimulosus); apothecia nigricantia, albo-caesio 

pruinosa, rotundata, vel oblonga (latit. 0‘3-0'6 millim.), planiuscula, 

margine thallino tenui vel obsolete lateribus cincta, intus obscura; 

sporae 8nae, incolores, oblongo-ovoideae, O-septatae, longit. 0’013-0 016 

millim., crassit. 0 005 millim.; thalamium fuscescens ; hypothecium 

fuscum. Gelatina hymenaea iodo vinose rubensf. 

Ad corticem eundem ac Opegrapha subeffigurans. 

* Pertinet ad stirpem Opegraphce lentiginosce sed facies mycoporoidea et fere 

Mycoporum. Apothecia jam sparsa jam magis conferta. 

■(• Arthonia albopulverea, NyL, AJgeriensis comparanda differt forma apo- 

theciorum, sporis crassioribus, etc. In coUectione Doctoris Lauder Lindsay 

adest e Botany Bay ad hgna sicca Arthonia stictoides, Desmaz., Nyl. Prodr. 

Gall. Alger, p. 167. 
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7. Arthonia conspicua, Nyl. Novo-Granat. p. 67, ed. 2. p. 101; 

Myriangium inconspicuum, Bab. New Zeal. p. 46, t. 128 b. 

Ad cortices arborum, Dunedin. 

Trib. XIV. Pteenocaepei. 

1. Verrucaria PALLIDA (.4eA.), iVj/Z. P^reraoc. p. 20; Lick. Scandin. 

p. 268. Sporae 2nse, fuscae, murali-divisae, longit. 0'055-0’100 millim., 

ci’assit. 0’024-0-034 millim. 

Supra terram in fissuris rupium micaceo-scbistosarum, Dunedin. 

2. Verrucaria nitida, Schrad., Ach., Nyl. Pyrenoc. p. 49; Lich. 

Scandin. p. 279, et quoque var. nitidella, Flk. Sporae longit. 

0 014-0'022 millim., crassit. 0'007-0 010 millim. 

Ad cortices arborum, Dunedin. 

3. Verrucaria glabrata, Ach., Nyl. Pyrenoc. p. 47. Sporae longit. 

0’016-0‘023 millim., crassit. 0 007-0 011 millim. 

Ad cortices arborum, Dunedin. 

4. Verrucaria epidermidis, var. punctiformis (JcA.), LicA. 

Scandin. p. 281. Omnino similis formae europaeae. Sporae iucolores, 

ovoideo-oblongac, l-septatae, longit. 0016-0'021 millim., crassit. 

0’0045-0'0050 millim.; paraphyses nullae. 

Ad corticem fruticum, Dunedin. 

Letter from Sw^etjene Ward, Esq., to Sir William 

Hooker, F.E.S. 

My dear Sir William.—I am afraid that you will think that 

I have rather neglected “the interests of science” of late, and 

forgotten your commissions w'ith respect to the Coco de Mer. 

I have just returned from a rather protracted visit to Praslin 

Island, and have done a portion of what you required,—a portion 

only, I regret to say, in consequence of local difficulties. By the 

first opportunity from here I shall despatch to Mauritius, for con¬ 

veyance round the Cape to Kew, a stem and socket of a full-grown 

Coco de Mer. I have not had it sawn vertically as you suggested, 

as its transport can be easily accomplished in one piece, and the 

operation can be equally well performed at home. I hope it will 

aftbrd you some further information. I have left about two or 

three feet of the stem of the Palm; a larger quantity would have 

been cumbersome; and what remains will, I think, be sufficient 

for the “ interests of science.” I had to choose a small tree, a 

female, about 30 feet in height, but in full vigour. It was si¬ 

tuated on the property of the individual described in my despatch 
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on the subject of the destruction and preservation of the Lodoiceae, 

a copy of which was forwarded to the Linnean Society; and it was 

necessary to select a tree contiguous to the beach, so that there 

might be less difficulty in getting it into a boat for conveyance to 

Port Victoria. I had not, therefore, many to choose from; and 

all the finest specimens are situated in almost inaccessible clefts 

in the rocky hills that surround the property. The owner of the 

property informed me that it w'as useless uprooting any of the 

younger trees (those of tender years, at least) the stems of 

Avhich had not appeared above ground. Until the stem appears 

(according to his statement) the socket is unformed, and the 

whole base of the uprooted tree rots quickly on exposure to the 

air. I am not, hoAvever, perfectly satisfied on this point; the 

socket must have a commencement; but, as is the case with many 

of the Palm-tribe, the base probably, though still progressing, is 

still in a soft, fleshy condition, and apt to decay rapidly. 

One tree, cut down not long ago on this property, measured 

186 feet, including the leaves. I had no idea they ever attained 

so great a height. Two specimens standing close to the house in 

which I was living, and which I measured roughly, could not have 

been less than 150 feet. They were both males, quite straight, 

equal in height and with most luxuriant tops, situated on a piece 

of open, marshy ground, of about four acres in extent, with no¬ 

thing but sedgy grass around their bases. 

Praslin, altogether, is a lovely little island, very rocky, but 

nevertheless covered wdth dense vegetation, principally Casuarina 

on the hills, but with fine timber-trees on the “plateau” below—• 

Tacamaca, Terminalia, Catappa, Hibiscus populneus (?), and what 

are called here Bois de Pose and Bois Blanc, both white woods, 

much used for lining houses, ceilings, &c. Oranges might be 

most successfully cultivated in many parts of the island, as wild 

Citrons, Limes, Lemons, Biggerrades, and Yangasai are very 

abundant in all the sheltered valleys. The marshes are capable 

of producing sufficient rice to supply all Seychelles; but next to 

nothing is now grown, and rice is now selling here at seven dollars 

a bag! It is very difficult to get these indolent people to do 

anything to help themselves; so long as they get a meal they 

take no heed for the morrow', and life is so easy here that absolute 

poverty is quite unknown. 

I must apologize for troubling you with such a long letter, es¬ 

pecially when I have so little to communicate. 

I will ask Sir Henry Barkly to forward the Coco-de-Mer bulb 
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from Mauritius, It is too heavy to go per P, autl O. steamer. I 

propose sending you, by next mail, specimens of the leaves in their 

different stages of preparation for working up. My sister tells 

me that some of the little baskets are already in Kew Museum, 

but that the raw material is w'antiug. 

Believe me, my dear Sir William, 

Yours very truly, 

SWINBUENE WaUD. 

On two Species of Guttiferje. By Thomas AndiI^ison, M.D., 

P.L.S., Superintendent of the Eoyal Botanical ^Gardens, Cal¬ 

cutta. 

Among many rare species cultivated in the Botanical Garden of 

Calcutta, and of most of w'hich specimens have escaped the devasta¬ 

tion of the cyclone of the 5th October last, are two species of 

Guttiferae of considerable interest. The first of these, Calj/saccion 

Siamense, Miq, {Mammea Jiirmannica, mihi), was raised from 

seed sent from Thyat Mew in Burmah, in May 1854, by Mr. 

Scott, Head Gardener of the Botanical Garden. Several plants 

Avere procured from this seed; and in 1863, two of them produced 

flowers. They were then drawn, and I described them as Mam. 

mea Birmannica. The same trees flowered again in March 1864. 

Although one of them was seriously injured by the storm of the 

5th of October, three specimens still exist in the Garden. 

This species was also discovered in Siam, near Bangkok, in 

1862, by Mr. Tejsmann, the Director of the Botanical Garden of 

Buitenzorg, in Java; and some of the specimens collected by him 

were sent to Professor Miquel and myself. Here these specimens 

Avere recognized as belonging to my Mammea Birmannica, Avhile 

Professor Miquel described those sent to him as Calysaccion Sia¬ 

mense. Vide ‘ Annales Musei botanici Lugduno-Batav.’ i. p, 209. 

The two trees that floAvered here haA^e as yet produced only 

staminiferous flowers; and the specimens collected by Mr. Tejs- 
maim have also flowers Avith stamens only. Tlie description I 

huA e given of the species therefore difters from that by Professor 
Miquel, in so far as I haA'e been enabled to add somewhat to his 

description from my having before me liA’ing trees of the species. 

Mammea Siamensis, T. Anders. Erecta, ramis abbreviatisj foliis co- 

riaceis, breviter petiolatis, oblanceolatis vel angaste cuneatis, apice 

obtuse rotundatis, rare emarginatis, margine integerrimis, supra ni¬ 

tidis, viridibus, subtus paliidis, pulcherrime et miautissime reticulatis; 
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floribus masc. axillaribus, solitariis seu geminis vel rare fasciculatis; 

pedunculia crassis, patentibus vel deflexis; sepalis 2, herbaceis, ovatis, 

inflexis, apice mucronulatis, glabris, eveniis; petalis 4, pellucidis, 

ovatis, apice rotundatis, reflexis; staminibus numerosis, filamentis 

elongatis pateutibus, antheris bilocularibus anguste oblongis.—Caly- 

saccion Siamense, Miq. in Annul. Mus. Bot. Lugd.-Bat. i. p. 209.— 

Mammea Birmannica, T. Anders. 31S. 

Hub. prope Thyat Mew, ad pedes jugi collium provinciae Arracan, R. 

Scott hortulanus primarius horti botanici Calcuttensis, atque inde in 

Tiorto botanico Calcuttensi culta. lu Siam, prope Bangkok, Tejs- 

mann ! 

Arbor humilis, ramosa. Rami breves, simplices, adscendentes, ad 

partes veteres defoliati. Cortex rugosus, cinereus. Folia viridia, co- 

riacea, supra nitida, minute penninervia, ad nervum medium canali- 

culata, subtus pulcheriime crebre reticulata nervo medio prominente, 

flava, 4-6 unc. longa, 1-2.2 unc. lata, petiolo crasso i unc. longo. Flores 

masc. plerumque e portione defoliata ramorum orientes, fugaces, 

odorem foliorura siccorum Camellice Theoe emittentes; pedunculo 

unifloro, tereti, 1 unc. longo. Calyx ante antliesin clausus ; alabastro 

obovato, viridi, apice mucronato. Sepala petalis l)reviora, reflexa, apice 

involuta, 4 lin. longa. Stamina petalis longiora; filamentis glabris, 

apice undulatis; antheris oblongis, aurantiaco-flavis, longitudinaliter 

dehiscentibus. Flores ceteri ignoti. 

Mr. Tejsmann says that the Siamese make necklaces of the 

flowers and also ofier them to the images of Boodh. 

The other species of this order is a Garcinia from the eastern 

coast of Africa. Besides the interest attaching to the plant as a 

member of a flora of which comparatively little is known, the 

species is remarkable on account of its very peculiar habit, and 

also, though a true Garcinia, for its departure from one or two 

of the characters of the genus. The plants in the Botanical 

Grarden were obtained from seeds sent to Dr. Thomson in 1859 

by Dr. Kirk of the Zambesi expedition. Six young trees have 

been planted in the Botanical Gardens, and several specimens 

have been sent to some of my correspondents. Since the com¬ 

mencement of this year, one small tree has produced a great pro¬ 

fusion of pseudo-hermaplu’odite flowers; and for the last three 

weeks another tree has borne a few flowers, all of which are of 

the same character as those of the first tree. This fruitless 

flowering occurs among other species of Guttiferae while in a 

young state, or at least during the first years of flowering; fruit - 

producing plants being those only that have arrived at fuU ma¬ 

turity. 
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Garcinia Livingstonei, T. Anders. MS. 

Erecta, glabra, ramis abbreviatis, simplicibus, patentibus, decussatim op- 

positis vel teraatim verticillatis; foliis coriaceis, subsessilibus, ob- 

longis, ellipticis, rare ovatis apice rotundatis, inucronulatis, basi sub- 

cordatis, margiue undulatis, crustaceis, reticulatim piuuatinerviis; 

petiolo brevissimo, crasso, supra umboue triangulari notato; jloribus 

pseudo-hermaphroditis axillaribus, solitariis vel 2-5 fasciculatis; pe- 

dunculis unifloris, patentibus; sepalis herbaceis 4, in sestivatione de¬ 

cussatim imbricatis, per paria oppositis; petalis 5, sestivatione valvatis, 

rotundatis, basi late et breviter unguiculatis, redexis, apice cucullatis, 

margine integris, interdum dentatis; staminodiis in disco biseriatim in- 

sertis, liberis, erectis, patentibus, disco annuloso, cereo, corrugato; stig- 

mate sessili, peltato; ovario compresso, biloculari, basi disco cincto, lo- 

culis uniovulatis. [FI. masc, Staminibus indefinitis, numerosis, liberis, 

filamentis crassiusculis in disco crasso centrali singulatim insertis, 

antheris parvis oblongis peltatim affixis bilocularibus, loculis longitu- 

dinaliter dehiscentibus; ovarii rudimento 0.—D. O.] 

Hab. in rupibus schistosis prope flumen Zambesi, D. Kirk, in horto bo- 

tanico Calcuttensi ex Africa culta. 

Arbor parva, pyramidalis, succo flavo, viscido. Caulis inferior robustus, 

superior gracilis, fere virgatus. Cortex cinereus, fissus, rugosusl 

Folia caulina plerumque decussatim opposita, rare tematim verti- 

cillata, ramorum semper ternatim verticillata, coriacea, supra atro- 

viridia, albivenosa, 3-7 unc. longa, 2-3 unc. lata. 

Flores pallide virides, suaveolentes, odorem VanilUs emittentes; alabastro 

globoso. Calyx corolla multo brevior, in anthesi petalis reflexis ob- 

tectus, sepalis concavis. Corolla semper 5 |)etalis; petalis conformi- 

bus, 3 exterioribus, 2 interioribus. Discus cereus, flavus. Staminodia 

15-20, distincta, filamentis filiformibus ; antheris globosis, crustaceis. 

[Fructus drupaceus, magnitudine Juglandis nucis, 1-2-spermus, meso- 

carpio pulposo, epicarpio tenui Isevi; embryone ellipsoideo, tereti, 

utrinque obtusissimo, sublsevi v. granulato-ruguloso, e radicula cratsa 

(tigella) camosa constante, cotyledonibus 0.—D. O.] 

Dr. Livingstone says that the natives about the Zambesi eat 

the fruits; they are about the size of a walnut. 

Postscript by Professor Oliver. (Nov. 1865.) 

Prom the specimens collected on the Zambesi by Dr. Kirk, and 

the careful drawings and analyses made upon the spot by this 

gentleman, and liberally presented by him to the Kew Herbarium, 

I have been able to supply some gaps in the above description of 

this interesting plant. In working up the few Guttiferae of Tro¬ 

pical Africa for the proposed flora of that region now in prepara¬ 

tion, I have included this plant in the genus Qarcinia, though 

linn. PROC.—BOTANY, VOL. IX. T 
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not without some hesitation. This course appeared preferable to 

either of the alternatives—of referring it to Bheedia or erecting 

it into a new genus. The difficulty arises principally from the 

number of parts in the floral envelopes, whether we regard the 

two outermost leaves as sepals or bracteoles. Whatever we call 

them, however, we have a noteworthy departure from the charac¬ 

teristic symmetry of Garcinia proper, in which the calyx consists 

of two decussating pairs of sepals, and the corolla of four petals 

alternating with the sepals. 

- / 

Enumeration of Indian lemnacecB. By Mr. Sulpiz KiJ^z, Curator 

of the Herbarium of the Royal Botanical Gardens, Calcutta. 

Communicated by Dr. Anderson, E.L.S., Director of the Royal 

Botanical Gardens, Calcutta. 

(Plate Y.) 

[Eead November 2, 18G5.] 

In submitting the description of a new kind of duckweed, I have 

thought it not uninteresting to give at the same time a general 

enumeration of all the Lemnacece which, so far as I am acquainted 

with them, occur in India and the adjacent archipelago. 

This new species, which I call Lemna oligorrhiza, shows such a 

similarity in the structure of the fronds to Spirodela polyrlnza, 

that I found it necessary, after examination of the flowers, to 

connect Spirodela again with Lemna. Tehnatophace possesses the 

habits of Wolffia, but is apparently essentially the same as Lemna. 

As I have never had sufficient material for a minute examination 

of its flowers, I prefer keeping the genus distinct for the present. 

Duckweeds occur nearly as generally in the tropics as m 

northern countries, though a moist region, covered with tanks 

and rivers, is more favourable to them than a dry one. Bengal 

is, therefore, very rich, not only in species, but also in the number 

of the individuals. A remarkable diminution of them can very 

evidently be observed in travelling from Calcutta to the dry 

districts of Behar near Parasnath, about 200 miles distant. 

I possess little information about the vertical distribution of 

these small waterplants in India, but it seems to be certain that 

the individuals and species numerically decrease as we ascend the 

mountains. In Java, at 5000 feet above the sea, and even where 

lakes and pools of water are numerous, scarcely any duckweeds 

are found. Tliis is the more remarkable, as nearly aU the species 

are found both far to the north and south of the globe. Iw 
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Laboul L^na minor, the only species known in that district, 

ascends to 9500 feet (see specimens collected by Dr. Brandis). 

In working out this small group, I am principally indebted to 

Dr. T. Anderson for his liberal permission, not only to use the 

herbarium and library at the Eoyal Botanic Gardens, Calcutta, 

but also his private collection. 

I. "WoLmA, Hork. et Schleid, 

(Grantia, Griff.-, Horkelia, Rchb.) 

Infforescentia centralis. Flos masc. I. Ovarium 1-ovulatum. 

TItriculus monospermus. 

Herbulae minimae, rarissime (in spec. Africanis) magnac, natantes, saepius 

arrhizae, frondiculis subtus cellulose bullatis. 

1. WoLFFiA Delilii, ScJileid. in Linn. xiii. 389; IVedd. Sc. Nat. 3 

ser. xii. 1/0; Walp. Ann. iii. 496. 

Frondieulae arrhizae, f lineae longae, oblongo-globosae, supra stomatiferae 

convexiusculac, subtus globoso-efflatcC, laxe irregulariterque hexagono- 

cellulosae, hyalinae. 

Hab. Very common throughout Bengal! and probably through the 

whole of India. 

Distr. Egypt; Eastern Java! 

Var. a. Delilii, frondiculis duplo triplove majoribus, superficie magis 

suboperculiformi discreta. 

Lemna hyalina, Del. ./Eg. 27. 

Lemna arrhiza, Willd. herb. 17141. 

Grantia globosa. Griff. Notul. Monocot. p. 229, t. 267. ii. 

Var. j9. Sckleideni, frondiculis f lin. magnis, magis cylindricis, superficie 

saepius convexiuscula. 

Wolffia Schleideni, Miq. in Ned. Kruidk. Arch. iii. 428; Fl. Ind. Rat. 

iii. 221. 

Lemna globosa, Rab. Fl. Ind. iii. 565. 

Both these forms occur in Bengal. I cannot find any specific 

distinction; they are merely varieties. 

Tab.V. fig. 7, plants of the variety a, natural size; figs. 8,9, id. magnified; 

fig. 10, plants of the variety jS, natural size; figs. 11, 12, id. magnified. 

2. Wolffia microscopica, Aurz. Frondieulae lineam vix excedentes, 

ecllulosae, supra planiusculae, subtus in radiculam (?) subcylindricam 

productae ; pollen glabrum (sec. Griffith). 

Grantia microscopica. Griff. Not. Monocot. 226, t. 266-263. 

Hab. Bengal, Griffith. 

I have not yet seen this species, w'hich seems to be a rare one. 

II. Telma-TOPMace, Schleid. 

Inflorescentia lateralis. Flores masc. 2. Ovarium 2-00-ovula- 

tum. Cnpsula membranacca, circumscisse dehiscens. 
T 2 
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Plantulae majusculae, natantes, frondiculis subtus cellulose efflatis, 

l-oligorrhizis. 

1. Telmatophace gibba, Schleid. in Linn. xin. 39\} Kth. En.m.p.6. 

Lemna gibba. Lin. Sp. pi. 1377 ; Wolf. Monogr. 26, f. 11-15; Willd. 

Sp. PI. iv. 195 ; Schk. Handb. iii. t. 281; Engl. Bot. t. 1233; FI. Dan. 

t. 1588; M. B. ii. 610; Mert. et Koch, Germ. i. 295; Rich, in 

Guill. Arch. i. 200, t. 6; N. E. Gen. vi. t. 9. f. 13-19; Brongn. in 

Guill. Arch. ii. 99, t. 12. f. 2 (fruct. et sem.); Wilson, in Hook. Bot. 

Misc. ii. 145, c. tab. (germinat.); Koch, Syn. Germ. 681 ; Kth.Berol. 

ii. 301; Blanco, FI. d. Filip. 672 (?). 

Lenticula vulgaris, Lam. Gall. ii. 189. 

Lemna vulgaris i3, Lam. Encycl. iii. 464. 

Distr. Europe !; Caucasus; Egypt; Canarian Islands ; Amer. bor. et 

sequator.!; Philippines ? 

This species seems not yet to have been found in India, but 

occurs probably in North-western India. Loureiro’s L. gibba may 

perhaps be the same as L. minor. 

Seemann’s L. gibba. No. 656, from the Fiji Islets, seems to be a 

new species; and, with reference to the number of roots, it stands 

in the same relation to T. gibba as my L. oligorrhiza to L. minor. 

III. Lemna, Lin. 

Injlorescentia lateralis. Flores masc. 2. Ovarium 1-2-ovulatum. 

TJtriculus 1-2-spermus, indehiscens. 

Ilerbulse natantes v. submersae, frondiculis planis v. convexiusculis 

mono- polyrrhizis. 

§ 1. Genuince. Frondiculse l-polyn-hizae, natantes. {Lemna, 

Schleid.; Spirodela, Schleid.) 

1. Lemna minor, lAn. Spec. PI. 1376 ; Wolf. Monogr. 23, f. 4-10; 

Willd. Sp. PI. iv. 194 ; R. Br. Prodr. 345 ; M. Bieb. Flor. ii. 378 ; 

Engl. Bot. t. 1095; Fl. Dan. t. 1587; Mert. et Koch, Germ. i. 295; 

N.E. Gen. 6, t. 9. f. 1-12; Brongn. in Guill. Arch. ii. 98, t. 12. f. 1 

(fruct.); Koch, Syn. Germ. 681; Kth. Berol. ii. 301 ; Schleid. in Linn. 

xiii. 390; Hassk. Tydsch. N. Gesch.x. 123; Zoll. Cat.p. 75; Plant. 

Jungh. i. 169; Kth. En. iii. 4; Miq. Fl. Ind. Bat. iii. 221; Hook. 

Fl. Tasm. ii. 38; Hegelm. in Seem. Joum. of Bot. 1865, p. 112. 

Lenticula palustris, Vaill. Paris, t. 20. f. 3. 

Lenticula minor. Scop. Cam. no. 1142. 

Lenticula cyclostasa, Elliott. 

Lenticula minima, Humb. et Kth. Nov. Gen. i. 372. 

Lenticula minor a. minima, Chev. Paris, ii. 256. 

Lemna conjugata, Willd. herb. 17143. 

Hab. All over India anil the Indian archipelago; Bengal!, flowers here 

in March abundantly; Khasya, 6000', J. D. H. et T. T.! Ceylon, 

Thwaites; Peshawar valley, abundant. Dr. Stewart; Western Tibet, 
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7000 , T.T.l; Khudly, valley of the outer Himalayas, Dr. Brandis !; 

Kocksar in Laboul, 9500’, Dr. Brandisl; Western Java, common 

from the plains to the b.ase of the hills, 3000’!; Singapore and Bangka!; 

Celebes !; Fiji, Seemann, no. 657 b etc. etc. 

Distr. Cosmopolitan. 

Lemna minor, Grrilf. Notul. Monoe. p. 216, t. 262 et 263, is de¬ 

scribed and figured as having “pollen laeve.” The hyaline margins 

are of less importance. I have examined the flowers of a great 

quantity of specimens from Bengal, which quite agree otherwise 

with Griffith’s figure; but I never could observe pollen as quoted 
by him. 

2. Lemna oligorrhiza, Kurz. 

Frondicnise planae, tenuiusculae, suboblique oblong® v. obtusiuscul®, 

2-3-rhiz®, subtus purpure®. 

Irondicul® in series circinatas concatenat®, 3-4 lin. long®, I5-2 hn. 

lat®, textura tenui, supra saturate virides, nitentes, 1-3-striatffi. 

Radices bin®, s®pe tern®, flavidul® v. viridiuscul®, flaccid®, longis- 

sim®. Flores ut in Lemna minore, sed filamentum anther® provectioris 

paullo brevius. Pollen granulosum. Ovarium 2-, rarissime 1-ovu- 

latum, rosellum. 

This species seems to be scarce in Bengal; I found it only in a 

tank near Seebpore, and in a water-course of the Botanic Gardens, 

Calcutta, and there always in company with L. polyrrhiza. 

I was inclined for some time to look upon this species as an 

extreme variety of L. polyrrliiza; but since I got the flowers, I 

consider it distinct. It has the size and general form of L. minor, 

but the bright green surface and purple-coloured undersurface of 

I', polyrrliiza. 

Tab. V. fig. 1. plants, natural size; f. 2. id. magnified; f. 3. id. from 

beneath; f. 4. flowering frond from beneath ; f. 5. inflorescence; 

f* 6. pollen. 

3. Lemna polyrrhiza, Lin. Sp. PI. 1377; Wolff, Monogr. 28, 

t. 16-21; Wind. Sp. PI. iv. 195; Schk. Handb. iii. t. 381 ; Engl. Bot. 

t. 2458; FI. Dan. ii. 610; Mert. et Koch, Germ. i. 296 ; Koch, Sgn. 

Germ. 680; Sturm, Heft. 44 ; Kth. Berol. ii. 302. 

Spirodela polyrhiza, Schleid. in Lin. xiii. 392 ; Kth. En. iii. 7; Miq. 

El. Ind. Bat. iii. 222, et in Zoll. Cat. /5. 

Lenticula palustris major, Vaill. Paris, t. 20. f. 2. 

Lenticula polyrhiza, Lam. Gall. ii. 18.9. 

Lemna bannatica, Waldst. et Kit. 

Lemna orbicularis. Kit. in Schult. Flor. ed. 2. 64 ; Rchb. Germ. 138. 

Lemna thermalis, P. d. B. in Nutt. Gen. i. 19. 

Lemna orbiculata, Rxb. El. Ind. iii. 365. 

Lemna major. Griff. Not. Monoc. 216, t. 264. 
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Hab. Common all over Bengal!; Ceylon, Thwaites; Shanghai, D. 

Maingay, do. 674 !; Java, 

Distr. Europe!; Egypt; Asia; North America, 

Var. /3. concolor, frondiculis multo majoribus apice acutiusculis utriuque 

laete viridibus. 

This pretty variety occurs in Bengal occasionally, in very clear 

water, under the shade of trees, 

§ 2, Staurogeton. Frondiculse monorrhizse, cruciatim connatse, 

submersse, {Staurogeton, Bchb.) 

4, Lemna teisulca, Lin. Sp. PL 1376; Wolff, Monogr. 20, t. 1-3; 

Willd. Sp. PI. iv, 193 ; R. Br. Prodr. 34,5; Hook. FI. Tasm. ii. 38 ; M. 

Bieb. Flor. ii. 378; Engl. Bot. t, 926; Flor. Dan. t. 1586; Mert. et 

Koch, Germ. i. 294; Koch, Syn. Germ. 680; Kth. Berol. ii. 300 ; ejusd. 

En. iii. 5 ; Schleid. in Linn. xiii. 391; 31iq. FI. Ind. Bat. iii. 222. 

Lenticula trisulca. Scop. Cam. no. 1143. 

Staurogeton, Rchb. Consp. 44. 

Lemna intermedia. Rathe. 

Lemna eruciata, Rxb. FI. Ind. iii. 566. 

Hab. Bengal, common in standing waters !; Peshawur valley, common. 

Dr. Stewart; Indian archipelago ? 

Distr. Europe !; Asia; North America. 

Species exclndenda. 

Lemna obcordata. Ham. Herb, in Wall. Cat. 5201: Marchantiaceae. 

On ArtJionia meJasper^ella, Nyl., nov. sp. By "W. Labdee 

LiNDsiT, M.D., P.E.S. Edin., &c, 

(Plate VI.) 

[Read Dec. 7, 1865.j 

This minute and obscure Lichen possesses several features of 

considerable interest to botanists. Jfot only is it a species new 

to science and an addition to the Lichen-flora of Britain ; but it 

is a good type of a group of dubious organisms, having the cha¬ 

racters of both Fungi and Lichens, now classed in the one order, 

now in the other, according to the varying views of Fungologists 

and Lichenologists. 

Inasmuch as I know of no certain or satisfactory means of 

distinguishing many of the lower Lichens from many of the 

lower Fungi, and until, at least, botanists have discovered some 

diagnostic characters of a sufficient kind, I think it would be well 

to classify plants so dubious in their characters in a transition or 
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iutermediate order of Fungo-lichenes *, to be composed avowedly 

of plants possessing the characters of both Lichens and Fungi, 

and which, in virtue of this double character, cannot be well 

grouped in either of these grand orders. As so constituted, the 

Fungo-lichenes would form a large and heterogeneous group; but 

it would serve the purpose of assembling in one mass or family, 

however diverse in the characters of its members, organisms 

which are now lost sight of in the ranks either of Fungi or 

Lichens, and whose true character is really most imperfectly 

known. With the progress of microscopic research and the mul¬ 

tiplication of earnest students of the Fungi and Lichens, the 

proper affinities of many of them would probably soon lead to 

their extradition from the Fungo-licJienes, and their classification 

among the Fungi or Lichens proper. But it will be long (if 

ever), I fear, before the line of distinction between the low'est 

Fungi and Lichens becomes so well marked as to admit of the 

abolition of so useful a provisional order. 

In like manner it would be convenient to retain an order 

(^Algo-licJienesX) for genera such as Lichina, Nostoc, Mgriangiim, 

and Collema, which partake of the characters both of Algce and 

Ltchenes, for certain groups at least of the Palmellacecd [forma 

of Frotoeoccus~\ which appear to be the rudimentary conditions 

of certain lichens, and for dubious genera such as Chroolepus, 

Ghrgsothrix, Sirosiphon, and Cilicia. 

The plant which forms the text of the preceding and following 

remarks {^Arthonia melaspermella, Nyl., nov. sp.) was first sent to 

me in 1858 by my friend Mr. Currey, the eminent Fungologist, 

who accompanied his specimens with the following interesting 

information, comprising all I know of its history and geographical 

distribution. 

He describes it as “ a doubtful plant, which seems to hover 

between the Fungi and the Lichens.I may mention,” says 

he, “ that I have had very different opinions upon the plant from 

different correspondents. Mr. Broome tells me he has often 

* I must not be held as using this term in any other sense than that here 

indicated. A similar term has been employed in other senses by Lichenologists, 

g- by Krempelhubcr, whose Mgco-lichems is a synonym of the Caticiacece of 

other authors (Die Lichenen-Flora Bayems, p. 85). Under the title “ Pseudo- 

Lichews," he classes (p. 86) certain of the genera hereinafter referred to, viz. 

■dbrothallus, Celidiuniy Scutula, Tichothediim. 

t This view is fully, perhaps too fully, developed, in “ Bcitrag rur Flechtcn- 

Systematik,” by Dr. Stizenberger of Constance (Trans, of the St. Gall. Nat.* 

Hist. Soc. for 1861, p. 139) : vide Division of Phyco-lichenes. 
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found it, and always considered it a Lichen. Mr. Berkeley thinks 

it certainly a Peziza of the section Patellea; and Mr. Churchill 
Babington inclines to this view. Mr. Leighton thought at first 

that it was Lecidea nigritula, Nyl. *, but ultimately was disposed 

to consider it a Fatellaria. My own idea is that it is a 

Fatellaria. True Pezizas have not septate sporidia, nor sporidia 
of a dark colour; and the structure is more leathery than that of 

any Peziza I know of..The plant has a wide range, as I find 

it also amongst some Fungi from Massachusetts. Mr. Babington 

suggested a possible affinity with Biatora campestris, Fr.f. 

The hymenium is tinged blue with iodine. I used only a 
weak solution of iodine, and observed a very manifest blue tinge 

to be produced by it. There are several Fungi in which the same 

reaction occurs; so that this test is no longer conclusive between 
Fungi and Lichens. The plant.was collected in 

the neighbourhood of London ; and, if I recollect rightly, close to 
Weybridge, in Surrey.” Nylander, the first living authority on 

the classification and nomenclature of Lichens, and the author, 
moreover, of a monograph of the genus Arthonia\, regards this 
plant (1865) as an Arthonia. For myself, I do not feel satisfied 

either with its position in the genus Arthonia, if it is to be re¬ 

garded as a Lichen, or with its position among Lichens. I 
prefer to refer it, provisionally at least, to the Fungo-lichenes 

classing it under the head of Lecidiella, or some similar name, to 
signify its resemblance, quoad its apothecia, to the Lichen-genus 
Jjecidea. 

The specimens which I submitted to examination were three in 
number—two from Wey bridge, and one from Massachusetts. In 

all three the plant affects striated or grooved, weathered wood, 
apparently fabricated timber. There is no visible thallus—the 

apothecia and pycnides, which constitute the plant, being seated 

generally in the furrows of the wood, having thus a linear arrange¬ 

ment (in rows). (PI. VI. figs. 1, 2.) 
The apothecia (fig. 2, o) are lecideiform, generally exhibiting 

a roundish, flat, thin disk, with a very thin, frequently wavy or 
corrugate margin, both of a pitch-black colour; but occasionally 

* The plant certainly has a close resemblance to some athalline forms of Xe* 
cidea nigritula, Nyl., and L. myriocarpa, DC., which also occur on old fabri¬ 

cated timber. 
t Peziza Mougeottii, Pers. 
J “ Synopsis du genre Arthohia,” M^. de la Soci^t^ Imperiale des Sciences 

Nat. de Cherbourg, vol. iv. 1856. 
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the disk is paler or glaucous, resembling in this respect the apo- 

thecia of the New Zealand Lecidea leucothalamia, Nyl. (fig. 2, h). 

Occasionally the apothecia of the Arthonia are subconvex and 

immarginate, especially under moisture, when the disk swells and 

absorbs for the time (fills or draws out) the rugose or wavy ex- 

ciple or margin (figs. 2, 3, d). They also exhibit a tendency to 

become difibrm, variously elongate or angular (fig. 2, e), re¬ 

sembling the apothecia of various Patellarice, e. g. P. atrata, Fr. 

as it occurs in my Herbarium from New Zealand. This elon¬ 

gation or angularity appears to depend, on the one hand, on 

the irregularities of, or pressure by, the fibres or rugae of the 

wood on which the apothecia grow, and, on the other, on the 

delicacy and tenuity of these apothecia themselves. The hymenial 

gelatine or the thecae give, with tincture of iodine, a very pale- 

blue reaction in some cases (fig. 4, a); but generally there is no 

reaction or coloration at all *. The paraphyses (fig. 4, V) are 

very deKcate and not easily seen, exhibitiug themselves generally 

as a confused yellowish mass of filiform tubules, without coloured 

or clavate heads. But in other cases, especially when old, they 

become subdiscrete, and are then seen to possess bulging or 

knobbed heads (fig. 4, c). The thecae {a) are short, obovate, 

and 8-spored, having the saccate character of those common in 

the genus Arthonia, about ‘0012 inch long, and '0003 to 00045 

broad. The spores (fig. 5) are brown, l-septate, soleaeform (that 

is, with the upper half, or locule, shorter and broader than the 

lower), arranged in the thecae with the broader end upwards 

(fig.4, a), very small, varying in length from 00030 to ’00045, and 

in breadth from ’00012 to ’00014. There are no spermogones; 

but their place seems to be taken by pycnides (fig. 2, 3, c), which 

externally resemble the usual spermogones of Arthonia, in being 

very minute, black, punctiform conceptacles, mostly semiimmersed 

in the wood, scattered among the apothecia, generally outside 

the region occupied by them. The stylospores (fig. 6, a) are 

about ’0006 to ’0009 long, and ’00012 broad, and are the terminal 

articulations of short, linear, jointed, sterigmata, of a bluish 

tint (h). 

In systematic works I do not find any reference to pycnides in 

the genus Arthonia. But in 1856-58 I not only found them in 

* It will be observed that my experience difiPers here somewhat from that of 

Mr. Currey. This may have arisen from various causes, such as the different 

strengths of the preparations of iodine used, or the comparative freshness or 

age of the plant when examined. 
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two or three species, but I occasionally met with as many as 

three forms of spermogone in the same species—an instructive illus¬ 

tration of polymorphism in the fructification of lAchens, a sub¬ 

ject of such physiological interest that I purpose returning to it 

in detail, and devoting thei'eto a special essay. 

Externally the pycnides of Arthonia resemble the .spermogones 

in being very minute, brown or black, punctiforrn papillae, partly 

immersed, scattered over the thallus and among the apothecia. 

They occurred, for instance, in the following species :— 

I. Arthonia astroidea, Ach., var. Swartziana, Ach. (PI. VI. 

figs. 9, 10.) 

1. Specimens in my Herbarium from G-reat Island, Cork: 

Carroll (fig. 9). The thallus here is white and smooth, bounded 

by a black, irregular hypothallus. The pycnides are thus pro¬ 

minent as largish, irregular, black cones, scattered abundantly 

outside the region of the apothecia, much larger than the spermo¬ 

gones of the same species. The stylospores (fig. 9, c) are brown, 

irregular in form, which is generally ellipsoid or oblong, some¬ 

times obovate, pyriform, or curved, about •00015 inch long, and 

•000075 broad: borne on the apices of short, simple sterigmata, 

about •00015 long {a). 

2. On ash about Belp, Switzerland: Schaerer, Exs. 463 (fig. 10). 

Here the pycnides occur as small black dots or points, in groups 

among the apothecia. The envelope or peritheciura, like that 

of the spermogone of the type (fig. 11, «), consists of deep-brown, 

very small, closely aggregated cells. The sterigmata {a, V) are 

brown, short, simple, linear (a), sometimes branching or spread¬ 

ing below (b) [as in Lichina pygmcea, Ag., examined by me in 

Leighton’s Exs. 260], varjdng in length from ^00045 to ^00025 inch. 

They bear on their apices pale-brown stylospores (c), oval or 

ellipsoid, sometimes pyriform, about '00006 broad, varying m 

length from 00015 to 00038. In specimens occurring on Finns 

picea on Mount Gurten, Switzerland (Schaer. Exs. 634), I found 

conceptacles of similar external characters, which seem to be the 

pycnides of an accompanying very minute Sphceria, whose peri- 

thecia may be confounded with the pycnides or spermogones of the 

Arthonia. The perithecia of the Sphceria are distinguished, how¬ 

ever, by their containing sac-like polysporous thecse; while the 

stylospores of the pycnides are very small, ellipsoid, simple, and 

brown. 

The spermogones of the type A. astroidea (fig. 11), possess 

very short, simple sterigmata (J), and generally atomic, oval or 
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roundish spermatia (c) \vhich, however, are sometimes also rod¬ 

shaped*. 

II. Arthoniapruinosa, Ach., var. spilomatica, Fw. (PI. VI. fig. 7.) 

On oaks about Porch, on the Ehine, Hayrlioffer; Schcer. Exs. 

507. The pycnides are very small, round, black points, having 

the characters of certain species of the old genus Eyrenothea {e.g. 

E. insculpta, Wallr., F. stictica, Fr.). The sterigmata (a, b) have 

much the character of those described in specimen K’o. 2 of A. 

astroidea, being simple and linear (i), sometimes branching or 

spreading below («), colourless, about '0009 to ‘00075 inch long. 

They give off from their apices stylospores (c), which vary con¬ 

siderably in form, size, and colour, and which are generally very 

abundant. Their colour is usually some shade of pale yellow; 

their form ellipsoid or oblong, straight or curved ; they are simple 

or 1-septate, hyaline or granular, about ’0003 inch long. 

The ordinary spermogones of the type A. pruinosa (fig. 8) are 

generally very abundant, especially on old oaks, in the fissures 

of the rugged bark, prominent and easily seen when the thallus 

is pruinose white. The sterigmata are short and simple (a) ; 

the spermatia in myriads, and more or less ellipsoid or rod-shaped, 

and simple t (b) . 

This species, however, appears to possess several forms of sper- 

mogone and pycnide; some of which are both abundant, or com¬ 

mon, and easily seen, and which have been described by the older 

Lichenologists as species of Eyrenothea (P. gregaria, Fw.; Ze- 

prantha fuliginosa, Turn., var. microsticta, Fw., Tul. Mem. 192 ; 

P. stictica, Fr., Korb. Syst. Lich. Germanise, p. 291-5). The 

spermatia are usually described by authors as oval or ellipsoid. 

There may be some difference of opinion as to whether what I 

have hereinbefore described pycnides &uA.'stylospores should 

not be regarded as spermogones and spermatia. It appears to me 

that there is a good anatomical distinction (as there may here¬ 

after prove to be an equal physiological one) between the cor¬ 

puscles which I have described here and elsewhere J as spermatia 

* The specimen figured is from Scha?rer’s Exs. 16. Section of spermogonc, 

greatly magnified, diagrammatic; a, envelope or perithecium of dark-brown, 

sniall, irregular, closely aggregated cells. 

t The specimen here figured is from Nylander’s Exs. [Herbarium Lichenum 

Parisiensium, 1854-5] 83. Sterigmata about 00045 inch long; spermatia about 

•00012 long, and -00005 broad. Nylander describes the spermatia of the genus 

Arihonia as normally or typically cylindrical, and straight (rod-shaped), or 

curved (Lich. Scand. 257). 

I Memoir on the Spermogones and Pycnides of Lichens; Trane. Roy. Soc. 

Edinb. vol. xxii. p. 101. 
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and as stylospores,—the latter being almost invariably larger, 

broader, more irregular in form, sporoid in their aspect, frequently 

granular, occasionally coloured, and sometimes septate. 

I have found similar pycnides and spermogones (including tri¬ 

ple forms of the latter in a single species) in the genus Opegrapha. 

Certain other Arthonicd resemble A. melaspermella in the pos¬ 

session of lecideiform or patellarioid apothecia: such are A. tra- 

chyloides, Nyl., in which Mudd points out this peculiarity in its 

physiognomy*; A. macrotTieca, Ffe, from Gruyana, in the Hookerian 

Herbarium, Kew; and A. melaleuca, Nyl. In such forms there has 

been no little confusion between certain species of Arthonia and 

of the genus Lecidea. E. g., forms of Lecidea parasema, Ach., var, 

punctata, Ach., have been confounded with Arthonia patellulata, 

Nyl.; Lecidea dryina, Echb. Exs. 71, is Arthonia melaleuca, NyL, 

which moreover resembles A. melaspermella in having broAvn, and 

one- (though sometimes also two-) septate spores ; A G-erman 

specimen in the Hookerian Herbarium, Kew, variously labelled 

Lecidea dryina, Ach., Coniangium vulgare, Er., and Spiloma para- 

doxum, Ach., appears referable to Arthonia lurida, Ach.; Arthonia 

lurida, Ach. var. glohularis, Ach., is Lecidea glohularis, Nyl. 

Lich. Scand. 213, its hymenial gelatine striking a hlue with iodine. 

The reaction with iodine of the hymenial gelatine in the genus 

Arthonia varies from deep and beautiful blue to the faintest shades 

of wine-red, being reddish or violet in the majority of species. I 

found it more or less deep blue (for instance) in A. macrotheca, 

F^e, A. minutula, Nyl., A. dispersa, Nyl., and A. astroidea, Ach. 

from Ireland (thecae only), all in the Hookerian Herbarium. 

It is also intensely blue in A. minutissima, Nyl.t 

The genus Arthonia, as at present established, is a large and 

heterogeneous one, comprising species formerly referred to the 

follow iug old or existing genera:— 

I. Lichens. 

1. Graphis, A dans. 

2. Opegrapha, Humb. 

3. Lecanactis, Eschw. 

4. Leprantba, Duf. 

5. Coniocarpon, DC. 

6. Coniangium, Fr. 

7. Spiloma, Ach. 

8. Pachnolepia, Mass. 

9. Arthrothelium, Mass. i 

* Manual of British Lichens, p. 251. 

10. Parmelia, Ach. 
11. Lecanora, a(cA. 

12. Lecidea, Ach. 

13. Nsevia, Fr. 

14. Trachylia, Fr. 

15. Vemicaria, JVigg. 
16. Limboria, Ach. 

17. Pyrenothea, Fr. 
18. Myriangium, Dur. 4" Moni. 

f Lich. Scand. 263. 
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II. Algce. 

19. Cilicia, Fr. 

20. Chrysothrix, Mont* 

III. Fungi. 

21. Patellaria, Fr. 

It has therefore already absorbed species of genera and families 

the most diverse ; and it seems, indeed, too much a mere con¬ 

venient receptacle for doubtful species or forms, of whose true 

character and aflGnities we have yet insufficient knowledge. 

There has ever been a confusion almost inextricable between 

the Fungi and Lichens in regard to certain of the more minute, or 

lower, forms of both. On the one hand, many formerly considered 

Fhingi are now regarded as Lichens; and on the other, many lA- 

chens as Fungi. 

The Fungi confounded with Lichens belong chiefly to the follow¬ 

ing genera:— 

Fam. ASCOMTCETES. 

Order 1. Sph.S)eiacei. 

*1. Sphaeria, Hall. j 3. Dichaena, Fr. 

2. Dothidea, Fr. 1 4. Nectria, Fr. 

Order 2. Helvellacei. 

♦1. Patellaria, Fr. 

2. Peziza, Linh, including the subgenus Patellea. 

3. Stictis, Pers. 

Order 3. Phaoidiacei. 

1. Phacidium, Fr.-f 

2. Ilysterium, Tode. 

Of these by far the most important are Patellaria and Spheria. 

The Lichens mistaken for Fungi belong mostly to the following 

genera:— 

Order 1. Yeebucaeiace.®. 

1. Vermcaria, Pers. 5. Thelidium, Massal. 

2. Microthelia, Kbr. 6. Tichothecium, Fic. 

3" Endococcus, Nyl. 7. Limboria, Ach. 

4. Thelenella, Nyl. 

* Chrysothrix, Montagne f “ Diagnoses Phycologicse,” Ann. des Sc. Nat., 3rd 

•cr. Botany, 1852, p. 317] is a new genus of Collemacere. Stizenberger (p. 141) 

places it in the Coenogoniea ; Massalongo (Att. Ist. Venet. vol.v. ser. 3) in the 

Parneliacea; P. Nylander among the Arlhonice, Montagne’s genus Cilicia 

** partly, at least, a synonym of Chrysothrix. 

t Compare Eugene Coemans, ‘Notice sur quclques Cryptogames Critiques 

de la Flore Beige,’ p. 7: Bnisstds, 1858. 
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Order 2. Lecideace^. 

1. Lecidea, Ach. 4. Scutula, Tul. 

2. Abrothallus, De Not. 5. Odontotrema, Nyl. 

3. Celidium, Tul. 

Order 3. GnAPHiDEACEiE. 

1. Arthonia, Ach. 

2. Coniangium, Fr. 

3. Spiloma, Ach. 

Order 4. Lecanobeace^. 

1, Lecanora, Ach. 

It thus appears that the alliance is closest and the confusion 

greatest between the Yerrucariacece among Lichens, and Sphceri- 

acei among Fungi; and next, between LecideacecB and Ilelvellacei. 

A distinction between the Verrucarics and Spharice has been 

sought for in the supposed fact that the former, when corticulous, 

alfect exclusively living tree-barks; while the majority (in this 

country at least) are probably saxicolous. 

From the circumstance that the same organism has been fre¬ 

quently described and named now as a Fungus, now as a Lichen, 

and transferred, under ever-changing designations, from genus to 

genus of either or both of these orders, it happens that, in many 

of them at least, their synonymy is most perplexing and abun¬ 

dant—so much so indeed that I think it would be satisfactory to 

altogether ignore it, and to have the puzzling plants in question 

re-examined and re-named, according to current view s, hy a council 

of competent fungologists and lichenologists. To do otherwise, to 

add to tke present superabundance and entanglement of names, 

is merely to “make confusion worse confounded.” 

In order that I may the more clearly set forth the nature of 

the difficulties to which I am here endeavouring to draw the 

attention of cryptogamic botanists, in regard to the diagnostic 

distinction of, or line of separation between, the lower Lichens and 

Fungi, I subjoin a few illustrative cases, as types of the group of 

dubious organisms which they represent. 

By the apothecia alone it is impossible to distinguish the genus 

Fatellaria (Fungi) from certain groups, at least, of the genus 

Lecidea (Lichens). In both the apothecium is roundish, black, 

and patell®form (“ patella,” a platter), discoid, with a margin of 

similar colour and character to the disk. The true Lecidea, in¬ 

deed, the type of the genus Lecidea, are characterized by their 

Patellarioid apothecia*, constituting the Lichen-genus Fatellaria, 

* Nyl. Lich. Scand. p. 214. 
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Pers. Patellaria is a section of the Parmeliacece (Lichens) [in 

Pries, Lichen. Europ. Eeform. 1831, p. 3]. Various forms of 

LecidecB and (Lichens) have been confounded with forms 

of the genus Patellaria, Pr. (Pungi) : e. g., Lecideaparasema, Ach. 

var. sapropMla, Ach. [with P. atrata, Pr.]; Lecanora varia, Ach., 

var, conizea, Acb.; and Lecanora ferriiginea, Huds., var. festiva, 

Ach. In these and such cases the main or only distinction be- 

tween the Lichen and the Pungus appears to consist in the dif¬ 

ferent reaction of the hymenium with iodine in the two cases, 

being blue in the Lichen and yellow in the Pungus. 

Berkeley, in his ‘ Outlines of British Pungology’*, includes 

three genera among Pungi, which modern Lichenologists class 

among Lichens, viz.:— 

1. Sphinctrina f; and its species S. turhinata, Pers., which is 

athalline and a parasite on the thallus of various Pertusariw. 

The Caliciacece [to Avhich Sphinctrina belongs], and especially 

perhaps the genus Coniocybe, have a general resemblance to 

certain stipitate, delicate, minute Pungi. 

2. iXylographa X, and its species X. parallela, Pr., Avhere there 

is scarcely any thallus and the reaction with iodine is blue, 

becoming wdne-red. 

3. Agyrium §, and its species A. rufum, Pers., which resembles 

the former genus and species as to its thallus and reaction 

with iodine. 

On the other hand he points out [in his ‘ Cryptogamic Botany,’ 

p. 374] that the exotic llypoclini, Montagne’s genus Byssocaulon, 

Thelephora pedicellata, Schweinitz, and other hitherto supposed 

Fungi are really referable to Lichens. Nylander [L. Scand. 20] 

also arranges Byssocaulon among Lichens [next to Coenogonium, 

{Lecidecey]. Gassicurtia is regarded as a Lichen by Berkeley [ Crypt. 

Bot. 378 li], and as a Fungus by Nylander [Prodr. 91]. Asterina 

Fabingtonii, Berk. [Ord. Phacidiacei {Fungi)'] is the Strigula 

{Lichen] of subsequent authors. Berkeley remarks that he is 

constantly receiving degenerate states of Lichens as supposed 

* Of date 1860, pp.373 and 375. 

t Mudd, ‘ Manual,’ p. 255; Nylander, Licb. Scand. p. 37 ; Prodrom. p. 33. 

t Nyl. Prodrom. p. 147; Lich. Scand. p. 249; classed as a subgenus of 

Stictis by Berkeley, Brit. Fung. p. 375. 

§ Nyl. Prodr. p. 148; Lich. Scand. p. 250. Compare Cocmans, ‘ Notice sur 

quclques Cryptogames de la Flore Beige,’ pp. 15-19. 

II [The genus mentioned by Mr. Berkeley at p. 378 is Gasstcourfta, which he 

subsequently (p. 415) speaks of as an anamorphosis of some lichen. Oassi- 

("urfia is spoken of at p. 415 a.** an obscure genus.—Sec. L. S.] 
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Fungi,—an experience wliich doubtless could be confirmed by 

Currey, Cooke, and other British Fungologists. 

Sjohceria scoriadea, Fr., Currey suggests may be Yerrucaria con- 

ferta, Tayl. (a Lichen) * * * §; and S. micraspis, Berk., a Pertiisaria 

(also a Lichen) t- The British S. mastoidea, Fr., which grows on 

dead ash-twigs, &c. [Berkeley Brit. Fungol, 396], is not unfre- 

quently associated with and mistaken for some of the larger corti- 

colous Verrucancs J [e. g. Y. gemmata, Ach., in a specimen from 

Kdlamey in the Herbarium of the British Museum]; while 

Sphceria hetulina is associated and confounded with Yerrucaria 

albissima, Ach. in Heppe’s Exs. 460. 

Celidium stictarum, Tul. (which constitutes the genera Delisea 

and Plectocarpon, Fee §), a parasite affecting the apothecia, ce- 

phalodia, or thallus of various species of Sticta, is regarded as a 

Lichen by the eminent Fungologist Tulasne [j, while by his fel¬ 

low townsman Nylander, an equally eminent Lichenologist, it is 

considered a Fungus^. 

Scutula Wallrothii, Tul., which gives a reaction with iodine 

varying from blue to wine-red, is considered a Lichen by Tu- 

lasne** * * §§ and Nylander (the latter regarding it as a variety of 

Lecidea anomala, Fr. ft), while by Wallroth himself it was de¬ 

scribed as a Peziza {P. miliaris). Anzi classes the genera 

Scutula Tul., Celidium Tul., Abrothallusl^ot., Tribothecium^&^B., 

Isomer a Mass., Sbud-Krempelhuberia Mass, as “genera iw^erLichenes 

et Fungos incedentiabut he places Microthelia among the Ver- 

rucariteXX- 
The parasite on the apothecia of Lecidea microspora, Nyh, once 

described by him as Psora aporea, a Lichen, he subsequently 

refers to as a Fungus, under the name of Hgmenobia insidiosa §§. 

Bceomyces microcephalus, Tayl., FI. Hib., is, according to Mudd|lll, 

* “ Synopsis of the Fructification of the compound Sphceriae of the Hooke- 

rian Herbarium,” Trans. Liim. Soc. vol. ttii. p. 283. t Ibid. p. 321. 

t For fuller remarks on the SjphcericB in their relation to the Verrucarue, vide 

Mem. Spermog. pp. 105, 107, 112, and 299. 

§ Nyl. Synopsis, p. 352. 

II “ Mem. pour servir it I’histoire organograqhique et physiologique des 

Lichens,” Ann. des Sc. Nat. (Botany), 3rd ser. vol. ivii. (1852) p. 120. 

•IT Nyl. Lich. Scand. p. 96. *• Mem. Lich. p. 119. 

ft Lich. Scand. p. 203. 

Catalogue Lichenum quos in provincia Sondriensi et circa Novum- 

Comum collegit Martin Anzi, Introductio, p. ivi: 1860. 

§§ Prodromus Lichenograplu« Gallice et Algerite, p. 125. 

1111 Manual, p. 64. 
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a Fungus, The old Lichen-genus Spiloma, like Oassicurtia, con¬ 

sists mostly of minute Fungi, often with black spores, which ger¬ 

minate readily. Some of them are parasites analogous to the 

Tlredineae of Phaenogams, and are referred by Nylander [Syn. 15, 

Prodr. 91] to his genus Spilomium \ TJredine(B (^Fungi)\ The old 

Lichen-genus Lepraria is at least partly referable to Byssus, L., 

an equally spurious genus belonging partly to the Fungi and 

partly to the Algcs. Some species of Endocarpon also prove to 

be Fungi-, e.g, E. ehurneum, D.C., which is an Endocarpicolous 

Sphceria [Nyl. Classif. Nouv. 197]. 

The genus Endococcus, Nyl. {TicJiaihecium, Fw.]*, is athalline, 

the apothecia (and, where they occur, the spermogones) being 

parasitic on the thallus or apothecia of various crustaceous Lichens. 

It resembles, on the one hand, Verrucaria (Lichens), and, on the 

other, Bpiiceria (Fungi) ; and the only apparent reason for class¬ 

ing it with the former instead of the latter is, that its hymenial 

gelatine gives a red or violet colour with iodine. 

The genus Microthelia, Korb. \Tichoihecium, Fw.], [Mudd, 

Manual, 306] is obviously a heterogeneous and provisional one, 

demanding revision. Some of its species have a thallus; others 

are devoid thereof, occurring as parasites on the thallus of higher 

lichens; some occur both thalline and athalline; some are S-spored, 

others polyspored. One, at least, is a true SpJiceria, according to 

Currey, viz. S. ventosaria, mihi (collected in 1858), described as 

Microthelia ventosicola by Muddf. Others, if not all, of its species 

would be more properly, I suspect, regarded as Fungi. 

Resembling for the most part the genera Microthelia and Endo- 

coccm, are the following genera:— 

1. Thelidium, Massal. J, the athalline species whereof are para¬ 

sitic on the thallus of higher lichens. 

2. Thelenella, Nyl, §., where the hymenial gelatine is wwaffected 

by iodine. 

3. Limhoria, Nyl.||, where the same gelatine, under the same 

reagent, becomes blue, or wine-red. 

The genus Odontotrema, ISjl., is referred by Nylander, in his 

latest work •([, to the Lichens, though he admits it belongs, per¬ 

haps, more properly to the Fungi. Here the thallus can scarcely 

* Lioh. Scand. p. 283; Pjrenocarp. p. 63. 

t Manual, p. 307. + Mudd, ibid. p. 298. 

§ Pjrenocarp. p. 62. || Lich. Scand. p. 283. 

IT Lich. Scand. p. 249. 

UINN. PROC.—BOTANY, VOL. I.V. U 
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be said to exist, and gonidia are absent; but the hymenial gela¬ 

tine gives a wine-red with iodine. 

Alrothallus Smithii, Tub, described by the fungologist Tulasne 

as a Lichen * * * §, is regarded by the lichenologist Nylander as a 

Fungus'f'. I have elsewhere J shown that this species differs 

from another, which very generally accompanies it as a parasite on 

Parmelia saxatilis, Ach. {A. oxysporus, TuL), in the absence of a 

blue reaction with iodine; the absence of spermogones and the 

presence of pycnides; and the possession of brown, 1-septate 

spores, resembling (save as to size) those of Artlwnia melasper- 

mella. But, notwithstanding these marked differences, which, 

after all, are not greater than those characterizing certain 

species of such genera as Arthonia and Lecidea, it seems unna¬ 

tural to separate into two different orders of Cryptogams plants 

otherwise possessed of similar characters, and which affect the 

same lichen as parasites, producing or occupying the same anamor¬ 

phoses, or deformities, of its thallus. I have been strengthened in 

this conviction by the circumstance that in New Zealand I found 

an intermediate form or species of Ahrothallv^, to which I have 

given the name Ahrothallus Curreyi, which resembles A. Smithii, 

quoad its apothecia, and A. oxysporus, quoad its reaction with 

iodine, and its spores (the spores sometimes, however, in A. Ctir- 

reyi showing a tendency to division into two). In the latter 

species I have not succeeded in detecting either spermogones 

or pycnides ; but my specimen is unique, and either or both may 

confidently be looked for in any suite of specimens. On a sterile 

specimen of Parmelia laevigata, Ach., var. sinuosa, Lin., in the 

Hookerian Herbarium [from Wollanaboon, Sikkim, Himalayas, 

reg. temp. 10,000 ft.. Dr. Hooker], I found a form of A. Curreyi 

affecting bullosities of its thallus, similar to those produced by 

A. sysporus in Platysma glaucum, a form characterized by cres¬ 

cent-shaped, colourless, bilocular [sometimes polari-bdocular or 

physcoid] spores. 

Some of the plants described by the older lichenologists as 

Lecidea dryina appear to be Fungi. According to Nylander, L. 

dryina,P\k., is one (Schizoxylon dryinum, Flk. §). Here the hyme- 

* M^m. Lich. p. 113. 

t Lich. Scand. p. 99; Prodrom. p. 55 [sub nom. Habrothallus paroMticut, 

and including A. Welvntschii, Tul., and A. microspermus, Tul.]. 

J “Monograph of the genas Ahrothallus," Quart. Joum. of Microscopical 

Science, January 1837, vol. v. plates 4, 6. 

§ Lich. Scand. p. 249. 
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nium is either «»affected by iodine, or it becomes exceptionally very 

slightly blue. Its ally, Lecideapatellarioides, Nyl.*, may also by 

Tungologists be regarded as a Fungus. The thallus is absent, or 

nearly so ; the apothecia have the characters of those of the genus 

IBateUaria, Fr. (Fungi), as well as of the Patellarioid Lecidece and 

Artlionicd ; the hymenium is wwaffected by iodine, or becomes ob¬ 

scurely blue or reddish. The acicular spores distinguish these 

two species from (but otherwise there is considerable resem¬ 

blance to) ArtJionia melaspermella. 

Lecidea resince, Fr., one of the most beautiful of our native 

Lecidese, though classed by Nylander, in his latest work, as a 

Lichenf, he suggests may be more properly regarded as a Fungus. 

Fries, the eminent Scandinavian Fungologist, described it as a 

Peziza (Fungus). It is the Peziza myriospora of Hepp. Exs. 332. 

In this plant there is sometimes, apparently, a thallus, sometimes 

none; and where it exists it seems doubtful whether it belongs to 

the Lecidea; the polysporous thecae, and the extremely minute 

globose spores are at least exceptional and peculiar in the Lichen- 

genus Lecidece, The hymenial gelatine gives an intense Hue 

colour with iodine ; and there is this further feature of interest, 

that the organism hitherto known as Sphceria resince, Fr., consti¬ 

tutes the spermogones of the Lecidece. In the Hookerian Herba¬ 

rium I have found Peziza Neesii, Flot., confounded with Lecidea 

anomala, Fr., among which it grows on the same bark in some 

foreign specimens. The black perithecia of the Fungus are seen 

irregularly bursting through the bark on which the apothecia 

of the Lichen are simply adnate or sessile. 

A still more beautiful flesh-coloured Lecidea, L. lutea, Sch., 

^fylander also suggests may find its proper place among the 

Fungi rather than among the Lichens, though he still classes it 

with the latter J. It gives a wine-red with iodine, but contains 

wo gonidia. He appears disposed to regard it as a Stictis, allied 

to S. pallida, Pers. §, whose hymenial gelatine gives also a wine- 

red colour with iodine, but which contains, according to Nylander, 

gonidia \\. Nevertheless this beautiful little plant, Lecidea lutea, 

has externally quite as much the aspect of a Lichen as Lecidea 

pineti, Ach., or members of the Qyalecta section of the Lecidece. 

The distinguishing characteristics by which fungologists and 

lichenologists at present profess to be guided in the nomenclatun* 

* Lich. Scand. p. 211. t P>id. p. 21.'?. t Lbid. p. 192. 

§ Lecidea paJlida, Njl. Prodrom. p. 102. '[ Prodrom. p. 10.3. 

U 2 
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and classification of fungi having a lichenoid, and lichens having 

a fungoid aspect (but all of which supposed characteristics ap¬ 

pear to me to be utterly fallacious when applied to certain indi¬ 

vidual cases) are mainly the following :— 

1. Fresence of gonidia in the thallus. But a large group of 

Lichens is athalline—that, to wit, in which the apothecia (with or 

without spermogones or pycnides) constitute the plant, and are 

parasitic on the apothecia or thallus of otjier, generally higher. 

Lichens. In such cases there can be no gonidia. It is neces¬ 

sary, however, to distinguish the apparent from the real absence 

of a thallus. Though apparently absent, the thallus of a Lichen 

may really exist in the form of a few scattered gonidia, to be dis¬ 

covered only by careful microscopic examination of the super¬ 

ficial fibres of the wood, or particles of the stone, whereon the 

apothecia occur. This is, perhaps, one of the most rudimentary or 

simple forms of thallus. It may also, though apparently absent, 

be hypophloeode, consisting of a few gonidia associated with a 

meagre mycelioid (medullary) tissue, developed in, or under, the 

tree-bark on which the apothecia are seated. The thallus is either 

absent or evanescent, or hypophloeode or rudimentary, [for in¬ 

stance] in a large proportion of the species of the genera Yerruca- 

ria, Arthonia, OpegrapJia, Graphis, and Lecidea. And, on the other 

hand, Nylander, who of all living lichenologists has the widest 

acquaintance with the Lichens of every part of the world, points 

out that certain other Lichens have no gonidia {Odontotrema, 

-Myriangium *, Lecidea luted), though this is, perhaps, a strong 

argument for transferring them to the Fungi, in which case their 

absence would form no exception to the rule; while some plants, 

which he considers Fungi, possess gonidia {Stictis pallida), in 

which case the exception might also be abolished by retaining the 

plant as a Lichen {Lecidea), Currey, however, remarks [letter 

Sept. 1865], Gonidia are absolutely unTcnotcn in Fungi] so 

that their existence would fix the true nature of the great mass 

of the Lichens, unless I am mistaken in my notion of their con¬ 

stancy” f- 

* M. Lttriasi, Mnt. & Berk., Nyl. Synopsis, p. 10. But Myriangium is so 

exceptional in its whole structure, that, if it does not properly belong to the 

Algae, it would find an appropriate place in my provisional group of Algo- 

lichenes. 

t [Bodies supposed to be of the nature of gonidia have, however, been 

noticed by Bail (Flora, 1857), Zabel (Mflanges biolog. St. Petersboiu'g, t. iii-)> 

and by Berkeley (Introd. to Crypt. Bot. under Emericella).—Sec. L. S.] 
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2. Presence of octahedral crystals of oxalate of lime in the 

thallus. Nylander* thinks that this affords an additional test; and 

it may constitute a corroborative feature in the crustaceous 

lichens, in whose thallus this salt occurs in considerable quantity, 

c. g. TIrceolaria and Variolaria. But, so far as my experience ex¬ 

tends, its presence is confined to the crustaceous thallus; and the 

test is thus obviously impotent in the large class of Lichens 

which are athalline and parasitie. 

3. Presence of starch-grains {lichenine) in the thallus. Similar 

remarks apply here; for though starch is to be found in con¬ 

siderable quantity in the thallus of several of the higher Lichens 

(e. g. Cetraria, Pamalina, and Cladonia), it cannot exist in «thal- 

line forms. 

4. Plue reaction of the hgmenial gelatine ivith iodine. What is 

called, for convenience’ sake, “ hymeuial gelatine,” is really a 

gummose amylaceous substance, known to chemists as lichenine. 

It envelopes and lines, or occupies, the cavity of the thecce; and it 

IS chiefly in and on these, especially at their tips, gradually dimi¬ 

nishing in intensity downwards, that the beautiful blue reaction 

with solutions of iodine, characteristic of starch, is observable. 

This lichenine, in the form of a colourless hyaline jelly, likewise 

bathes the bases of the thecie and paraphyses, and is sometimes 

intermixed with the whole tissues of the hymenium. The blue 

reaction is sometimes, therefore, observable principally at the tips 

of the paraphyses, or at their bases, or. throughout their whole 

extent; and it may be exhibited in the hymenial lichenine when 

there is no discoloration of the thecso or paraphyses f- The 

reaction of the constituents of the hymenium with iodine is, how¬ 

ever, very variable in Lichens ; the colour developed may be any 

shade [to the faintest] of Prussian blue, violet, or wine-red; and, 

moreover, there may be no development or exhibition of colour 

at all-, or it may be yellow; or it may be that belonging to the 

test or reagent itself. In certain groups or species of the Ver- 

rucarus, for instance, the hymenium is wwaffected by iodine ; in 

others, though exceptionally, a blue, yellow, violet, or wine-red 

colour is developed, though generally very faintly. In V. duhiella, 

^^yl., and V. endococcoidea, Nyl., two recent additions to the Scotch 

Lichen-flora, the hymenial gelatine is wine-red with iodine ; while, 

* Lich. Scand. p. 14. 

t In a very few exceptional cases, e.g. in Oraphis and Thelotrema, some- 

tunes, the lichenine enveloping the spores is the only scat of colorific reaction. 

I have observed such a coloration [where the theca were equally affeefed] in 

the spores of Parmelia megaleia, Nyl., from the Sikkim-IIimalayas. 



284 DK. LAUDER LINDSAY ON ARTUONIA MELASPERMELLA. 

in the latter species also, the spores are pale blue. In the genus 

Qraphis the hymenial gelatine is unaffected, or yellowish ; though 

a bluish coloration is sometimes risible on the spores. 

While, on the one hand, the reaction supposed to be charac¬ 

teristic of Lichens is absent in certain indubitable Lichens, it is 

also present in certain indubitable Fungi. For instance, the tips 

of the tliecce in Sphceria pedunculata, Dicks., and S. Desmazierii, 

Berk., and various other SphcericE, as well as in Peziza vesicularis ; 

and the gelatine of the receptacles in Septoria ulmi, Grev., strike 

a more or less intense and beautiful blue with iodine *. 

In a recent note in the ‘Flora’ [Oct. 10, 18G5], Nylander 

points out that the liymenial gelatine becomes blue under iodine 

in several species of Peziza [e. g. P. cocJileata, Huds., and P. vio- 

lacea, Pers.], the apices of the thecse, as in Lichens, being the 

seat of the greatest depth of tint. In many other species [in¬ 

cluding P.porina Pers., P.plumbea Fr., P.juncigena Nyl., P.un- 

della Fr., P. cerea Sow., P. repanda Wahl.] the thee®, or their 

apices only, as is also the case in many Lichens, assnmed the blue 

tint in question. He points out, further, that the same fungus 

may give a different reaction with iodine according as it is freshly 

gathered, or an old herbarium specimen. He found that the hy¬ 

menial gelatine of Peziza Polytricliii, Schum., collected in Helsing¬ 

fors, Finland, gave an intense blue reaction with iodine when fresh ; 

whereas the same specimen, when two years old, in an herbarium, 

exhibited no coloration at all. Nylander and Leighton appear to 

regard this different result of age as pro tanto a distinguishing 

feature between Lichens and Fungi, the same reaction occurring, 

says Leighton [“ Notulse Lichenologicse,” no. 1, “ On the Reaction 

of Iodine in Lichens and Fungi,” Ann. Nat. Hist., Jan. 1860, 

p. 58], in Lichens whether they are old or recently gathered. I 

can only say that such a statement is entirely opposed to ray own 

experience, which led me to regard this criterion as equally fal¬ 

lacious with the others that have from time to time been esta¬ 

blished for the differential diagnosis of Lichens and Fungi t• 

• Tulasne, Ann. des Sc. Nat. ser. 4. t. vi. p. 318 ; Nyl. Syn. p. 4. 

t [The most remarkable case of coloration by iodine in Fungi is that of 

Amylocarpus encephaloides, Curr., described in the Proceedings of the Royal 

Society for January 28, 1858. From a reexamination of this plant I can quite 

confirm Dr. Lindsay’s opinion that the criterion of age is fallacious. Amylo- 

carpus encephaloides has been in niy herbarium for nine years; and although 

the sporidia are not affected by iodine as they were at first, the viscid matter 

surrounding them assumes the same intense purple colour which it did when 

the plant was fresh.—Sec. L. S.] 
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5. Presence of distinct Paraphyses ivith clavate or Jcnoh-like, fre¬ 

quently coloured, heads. Though these are characteristic of the 

higher or typical Lichens, they do not occur, at least in this 

form, in the lower. In them the paraphyses are visible eitlier as 

a confused mass of very delicate, filiform, hyaline tubes, or as a 

mere striated jelly; or they are altogether absent. In certain 

genera, e. g. Verrucaria, these indistinct or obscure forms occur ; or 

the paraphyses are absent, as they are also in Myriangium and 

Endocarpon. 

6. Presence of Spermogones. Spermogones and pycnides, how¬ 

ever, even in the same species, are common J;o certain Fungi wdth 

certain Lichens. They occur, for instance, in Sphceria epicymatia, 

Wallr. (Fungi), which, moreover, is a parasite occurring on the 

apothecia of a Lichen, Lecanora suhfusca, Ach., var. albella, Nyl.*, 

in the genus Strigula (Lichens), and in certain species oi Arthonia 

and Opegrapha f. In some cases, only spermogones or pycnides 

occur w ith the sporiferous apothecia or perithecia, as in certain 

species oi AhrothallusX, Peltigera, Licliina-, at other times the 

spermogones or pycnides occur alone, or on a separate thallus 

from the said apothecia or perithecia; in some of which cases, at 

least, the plants are truly dioecious. We are yet, however, in 

comparative ignorance of the proper line of separation (if such a 

line actually exists) between pycnides and spermogones, and of 

the roles which they respectively play in the function of repro¬ 

duction in either Lichens or Fungi. 

All which foregoing considerations lead me to the conclusion 

that— 

1. Arthonia melaspermella, NyL, has an equal claim to be con¬ 

sidered, on the one hand, a Lecidea (Lichen), and a Patellana 

(Fungus). 

2. Certain dubious Lichens with a Fungoid facies, and Fungi 

with a Lichenoid aspect, deserve and require re-examination and 

re-classification and nomenclature hy a joint committee of fungo- 

logists and lichenologists. 

* Prodrom. p. 85. 

t Among Fungi \_e.g. the Uredinece, genera Haesielia, jEeidium, Perider- 

nium, and others] the occurrence of spermogones has been well pointed out by 

Unger, De Bary, and Tulasne (Cooke, ‘Microscopic Fungi,’ 1865, pp. 22, 31) ; 

while the presence of pycnides, and the part they possibly play in the multi¬ 

form fructification of Fungi, is adverted to by Berkeley in his ‘ Introduction 

Cryptogamic Botany,’ 1857, p. 331, and ‘ Brit. Fungology,’ p. 50. 

+ Monograph of the genus Abrothallusi' and * Memoir on the Spemio- 

ffones and Pycnides of Lichens,’ ol. cit. 
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3. Until which time it is convenient to assemble them in a 

provisional and transitional order of Mingo-lichenes. 

EXPLANATION OP PLATE VI. 

Figs. 1 to 6. Arthonia melaspermella^ Nyl. 

1. Nat. size. 

2. Greatly magnified. 

a, b. Apothecia. 

c. Pycnides. 

3. Diagrammic section through 

a, b. Apothecia. 

c. Pycnides. 

4. Section of Hymenium (Apothecium), mag. 425. 

a. Thecae, b, c. Paraphyses. 

d, Hypothecial tissue. 

5. Spores, mag. 425. 

6. Section of a Pycnidium. 

a. Stylospores. 

b. Sterigmata. 

Fig. 7. Arthonia pruinosa, Ach., var. spilomatica, Fw. 

a, b, Sterigmata 1 j. • i- 
“ I ot a Pycnidium. 

c. Stylospores J 

Fig. 8. Arthonia pruinosa, Ach. 

a. Sterigmata! r. a 
° . tot a Spermogoniuni. 

b. Spermatia J 

Figs. 9,10. Arthonia astroidea, Ach., var. Swartziana, Ach. 

a, b. Sterigmata 1 -• • t 
“ I 01 a Pycmdium. 

c. Stylospores J 

Fig. 11. Arthonia astroidea, Ach. 

a. Perithecium-J 

h. Sterigmata tof a Spermogonium. 

c. Spermatia J 
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Observations on the Origin and the Geographical Distribution of 

the Gum ,06pal in Angola, West Tropical Africa. By Deed. 

Welwit^h, M.D., P.L.S. 

[Read Feb. 15, 1866.] 

At the Meeting of the Linnean Society on the 2l8t December 

last year, a paper on Amber was read, and reference was made to 

the various kinds of Gum Copal. I much regret that illness pre¬ 

vented my being present at that Meeting, but being desirous to 

contribute somewhat to the knowledge of this valuable resin, I 

take the liberty of offering the Linnean Society some remarks on 

this subject, mostly taken from notes and observations made du¬ 

ring my travels in West Tropical Africa. If my observations are 

not conclusive, especially with regard to the species of trees 

which at present furnish, or may have formerly furnished, this 

resin, I hope at least to be able to show that nearly all the 

opinions heretofore published on this subject are more or less 

erroneous ; and my remarks may therefore induce future re¬ 

searches in a different direction, which may lead to a more satis¬ 

factory result. 

I shall commence my remarks by stating the most important 

facts as to the nature and appearance of Copal, and its geographi¬ 

cal distribution in Angola ; next I shall speak of its varieties and 

its mercantile importance ; and finally say a few words on the 

supposed origin of this valuable resin, stating the observations of 

other authors, and the views formed by myself during my resi¬ 

dence in Tropical Africa. 

I. On the occurrence, appearance, the geographical distribution, and 

the manner of gathering Gum Copal in Angola.—Gum Copal, which 

IS called by the Bunda negroes Ocote Cocoto, orMucocoto (and which 

IS found in the hiUy or mountainous districts all along the coast 

of Angola, including the districts of Congo and Benguella, lately 

united with that province, and also in some places even further 

cast), is brought by the natives to the difierent market-places on 

the coast of Angola near the Atlantic Ocean, amongst which the 

most important are Ambriz, Loando, Kovo Eodondo, Benguella, 

and Mossamedes. The larger quantities of this resin are mostly 

found in the sandy soil, which is studded with thorny bushes of 

Acacia, Ihchrostachis, and aphyllous Euphorbia, or sometimes 

covered here and there with forests of JDiospyros, Leguminosa;, 

Caesalpinese, Combretaceae, and Celastrinea*, and which is situated 

lu the hilly region extending, with little interruption, across 700 
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geographical miles southwards, at the foot of the first terrace 

from the river Zaire to Cunene. The hilly tract itself, which iu 

its greater portion is rocky or stony, is often intercepted by 

extensive sandy plains, rising slightly, and extending inland to 

the foot of the first chain of mountains, upon which the above, 

named trees mostly appear as bushes or low dwarfy shrubs; and 

among them are also observed the Maerua Angolensis and other 

Capparideae, several Loganiaceae and Acanthaceae, bushes of a 

species of Balanites, dwarf specimens of Ilyphcene and a Bau~ 

hinia. Almost the whole of this region, which we may call the 

inner littoral region, bears a dull desolate aspect; and it is only 

in slopes and in deep ravines, where a stratum of red clay may 

be seen, that a varied and luxuriant vegetation occurs, which 

gradually increases towards the small lakes and rivulets, and 

which, on the banks of the large rivers, manifests all the rich¬ 

ness and variety peculiar to equatorial countries. The higher 

slopes of the hills next to the mountains are covered more or less 

with extensive forests, which, according to different latitudes, con¬ 

sist of Diospyrese and Combretacese, or sometimes of Sterculise and 

Cynomatiae, and in the southern districts of Mossamedes, of the 

Copaifera Mopane, lately- described by Mr. Bentham in the last 

published part of the Linnean Transactions. In the hills and 

undulations of gravelly soil, between the rivers Dande and Bengo, 

in the north of Loando, and there only, I met with an area of more 

than ten miles nearly exclusively covered with Hypluene Palms, 

which are probably identical with the Hyphcene cucifera, Pers. 

After several years of observation in various places of this region, 

I conclude that these palm-forests covered in past ages a great 

portion of the coast districts of Angola, where, however, at 

present they only appear as dwarf bushes without stems, and 

never blossom. 

This gradual falling off in the vegetation is observable in a 

similar manner in several other dwarf shrubs belonging to the 

Ruhiaceae, Jasminese, Combretaceae, and especially in the Meerua 

Angolensis, which is the one most frequently found, but which, 

during my numerous wanderings, I only met with three or four 

times developed as full-grown trees. The only kind of tree which 

seems to brave this general dwindling away of vegetation is the 

well-know'ii Adansonia, which is seen in full splendour throughout 

the district, either singly or in groups. The rains which fall m 

this region are almost without exception passing thunder-storms, 

discharging within a few hours immense quantities of water, 
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which flows immediately into rivers or the sea, thereby doing little 

good to the thirsty sandy soil. Still these rains,.which produce 

here and there small rivulets, furrowing the soil in every direc¬ 

tion, enable even the sandy plains to bring forth for a few mouths 

during the year a lovely green, chiefly of Graminese, Cyperacese, 

Leguminosse, and Compositae. Immediately after these heavy 

rains, the temperature rises to so high a degree that, within a 

few days, a great number of delicate plants fade away ; and even 

shrubby plants suffer sometimes so much that they do not blos¬ 

som, or do not bring forth ripe fruit, during several years. This 

may be one of the many reasons which have caused the gra¬ 

dual dwindling away, and I might say the dwarflng, of the vege¬ 

tation in this region. The breadth of this littoral region, from 

the shores of the Atlantic Ocean to the foot of the first high 

terrace, varies very much, according to the difl’erent curves of 

this last-named mountain-ridge : sometimes (for instance, near 

Lihongo and the Dande) it only measures a few miles ; whilst at 

other places, near the Bengo Kiver, it extends inward fifty or 

more geographical miles. In many places where the mountain-ridge 

of the terrace is intercepted by wide clefts, or by broad valley 

slopes, this littoral region is extended far into the mountain- 

terrace itself, forming in the middle of the primeval forests larger 

or smaller sand oases, covered with low shrubs or single dwarf 

trees. On the other hand, the luxuriant and varied vegetation 

of the primeval forests reach sometimes from the terrace close 

down to the Atlantic coast district, especially along the narrow 

vales abutting on the sea, and still more so those extending along 

the banks of the larger rivers like the Zaire, the Loge, Dande, 

Bengo, Cuanza, and the Cotumbella. In such places the traveller 

suddenly finds himself, to his great surprise, transported within 

a few paces from a barren desert into a landscape abounding in 

the richest crops ; among which are seen the bright green of the 

f)d Palm, and the majestic foliage of the graceful Eaphias, whilst 

the towering crowns of the Bombax, several varieties of licus, 

and the beautiful slender Cocoa Palm, sometimes alone and some¬ 

times in small groups, spread high above the exuberant mass of 

vegetation. 

Prom the fact of the coast district penetrating here and there 

With its vegetation into the high mountain-terrace, it follows that 

^ts limits towards the interior of the continent do not form a 

clearly defined curve, but rather a sharp zigzag line; which 

a<-couat8 for Gum Copal being sometimes found in places far 
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inland. Trusting to the reports of others, and to my own expe¬ 

rience, I believe that I may assert that the geographical distribu¬ 

tion of the Adansonia digitata cii’cumscribes in West Tropical 

Africa, and particularly in Angola, the limits within which Gum 

Copal is found at present or will be found in future. In those 

districts of Angola, rising more than 3500 feet above the level of 

the sea, and in which the Adansonia is rarely met with, and 

generally not at all, it appears that no Copal is found; nay, even 

at the height of 2500 feet it is seldom found, and only in very 

few places. 

Of all the districts constituting the province of Angola, the 

lands in the interior belonging to the government of Benguella 

yield the most. They extend south of the Cuanza river, along 

the western ridge of the mountain-terrace of Amboin, Selles, and 

Mucobale. The quantities of this resin exported from Ben¬ 

guella amounted from 1850 to 1860 to 30,000 arrobas—i.e. 

1,600,000 lb. per annum*. 

I have been circumstantial in defining the region where the 

Gum Copal of Angola is mostly found, and in giving a general 

description of its vegetation; for it is obvious that it must 

be in this region where we must search for and find the trees 

which furnish the Gum Copal, and which, according to most of 

the published reports, are growing there even now in large num¬ 

bers. This is a question to which I shall return after having 

given some details with regard to the occurrence and the w-ay 

and manner of gathering this resin. It is a general and widely 

spread opinion that the Gum Copal in Angola is gathered from 

trees ; but this, according to my own observation, is obviously 

erroneous; for the Gum Copal is either dug out of the loose 

strata of sand, marl, or clay, or else it is found in isolated pieces 

washed out and brought to the surface of the soil by heavy rain¬ 

falls, earth-falls, or gales ; and such pieces, w here found, induce the 

negroes to dig for larger quantities in the adjacent spots. This 

digging after larger quantities is, as may be supposed, often very 

successful; but sometimes it is less satisfactory, or totally without 

result, just in the same manner as with people digging for gold. 

At times numerous larger and smaller pieces of Copal are found 

close to the surface of the sand, or wdthin the depth of a few feet, 

whilst in other places, after digging to the depth of five to eight 

or even ten or more feet, only single pieces, or sometimes none 

at all, are brought to light. As soon as a negro has discovered 

* T. A. de Souza, in Almau. de Cambr. 1858, page 234. 
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m any spot one or more pieces of Copal, he hastens to his rela¬ 

tions and to his commercial friends, telling them of his fortunate 

treasure-trove, showing what he has found, and concludes with 

them a kind of treaty of partnership, whereby he becomes entitled 

to the larger share in the probable gains. The members of this 

partnership then provide themselves ivith digging-implements, in¬ 

cluding large sacks, mostly made of the bark of the Adansonia or 

Mapliia leaves, and they then proceed to the indicated spot to 

commence researches. As is natural, such a spot and its neigh¬ 

bourhood are not left until the diggers have convinced themselves 

that they have completely exhausted the district, or that no more 

Griiin Copal is to be found beyond the first indicating pieces. In 

the latter ease it is supposed that the first pieces met with were 

washed down from afar, and further researches are then made 

accordingly. 

On these journeys the Copal-gatherers often separate from 

each other for several days, during which time they pass the 

nights round a fire in caverns, or in places hidden by thickets, 

so as to recommence their work early every morning. Searching 

after Gum Copal is frequently combined with the gathering of 

Grzella (being different varieties of ItocceUa fuciformis growing 

on trees), which, however, only takes place on that part of the 

littoral region which is situated near the coast, as this lichen 

does not grow far inland; even on the border of the first moun¬ 

tain-terrace it is only seen here and there in single specimens, 

or it entirely disappears. On these occasions the Gum-Copal 

seekers also gather several other gums, including the Gum 

Arabic, which is found on the Acacias in these countries. This 

accounts for the fact that amongst the Gum Copal which is 

brought to market a few resins and pieces of Gum Arabic are 

also found. 

If after prolonged researches in the same district no more 

Gum Copal is found, the diggers leave that place; the secured 

resin is cleaned by washing, and packed in sacks, to be ready 

for sale in the markets on the coast. Different varieties of Gum 

Copal of unequal value being often obtained on the same 

spot, the resin, when brought to market, has to be sorted before 

being sold. It is classified mostly according to its colour; and 

f^e price is determined by weight. The deep-coloured quality is 

generally worth double the price of the lighter sort. 

This brings us to— 

TI. Considerations on the different varieties of the Qum Copal 
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of Angola, and their mercantile importance.—The shape in which 

Grum Copal is found is very various : it often has the form of an 

egg, a ball, or a drop ; at other times it looks like a flat pressed 

cake ; and it is also met with in sharp-canted pieces. The pieces 

of Grum Copal vary as much in size as in shape: they are rarely 

larger than a hen’s egg, and there are many much smaller; others 

(w^hich, however, seldom occur) are as big as a man’s fist, or even 

a child’s head, weighing three to four pounds and more. All the 

pieces of Gum Copal of different shape and size have one com¬ 

mon characteristic, viz. that on their surface they are covered 

with a thinner or thicker close-sticking, whitish, nearly chalky 

crust, which exhibits on many pieces veins or network, whilst in 

most instances it covers the surface like an earthy powderj' coat. 

The surface of fresh-broken pieces appears conchoidal, wdth finely 

radiating lines in each conchoidal impression. The lustre is 

glossy; the mass is hard and transparent to a certain depth, and 

where scratched with a knife or needle it leaves a white-pow¬ 

dered stroke. It can easily be scraped with a knife into powder 

which, if sprinkled over red-hot coals, changes instantaneously 

into thick vapours, at first with a slight yellow colour, with a 

strong aromatic smell, somewhat similar to that of incense. Large 

pieces brought into contact with a light soon burn up, developing 

at the same time the above-mentioned vapours. When chewed, 

it crackles between the teeth, without leaving a noticeable taste. 

Whether Gum Copal has ever been subjected to a thorough che¬ 

mical analysis I do not know; but no notice or account of it is 

given in the ‘ Histoire des Drogues,’ by Guibourd, in which 

work are found the analyses of many East-Indian and American 

Copal resins. The fact that there is often seen, even on the 

canted broken sides of many pieces, the same hard, whitish, 

earthy crust which covers the other unbroken surface of the 

same piece, tends to prove that after their falling off the mother 

tree they were forcibly transported from their original spot by 

floods or earth-falls, by which they were broken before they came 

into the marl or sandy plains in which they are now found. At 

times the crust just alluded to is very hard, of considerable thick¬ 

ness, and with a glossy polish, which leads to the supposition 

that pieces in which it is found have been imbedded for a 

long time in the ground, or perhaps in water-basins. Whilst an 

earthy crust of greater or less thickness is noticed on all pieces 

of Gum Copal before it is washed or rubbed off, the colour in 

different pieces varies very much ; some samples are yellowish- 
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white, some of honey or gold-colour, and others are distinguished 

by an intense reddish orange-colour. The general appearance of 

the pure pieces of this resin, especially the gold-coloured kind, 

has a delusive resemblance to Amber, with which, though much 

softer, it has the common properties of igniting and of becoming 

electrical by friction. I am satisfied that the Angola Copal is 

capable of being used and worked up into ornamental articles in 

the same way as Amber, from a specimen which was finished by 

a turner at Loando, who had but a scanty knowledge of the 

treatment of Amber. The interior of the Angola Copal pieces, 

when not mixed with earthy substances, or with remains of bark, 

is even glossy and transparent; but I have never observed insects 

in any of the numerous samples which, partly in Angola and 

partly at Lisbon, came under my notice; whilst in the Copal sent 

to Lisbon from the province of Mossambique, on the east coast 

of Tropical Africa, various hymenopterous insects are to be met 

with. The different colours of the Copal of Angola just described 

are connected, more or less, with its availability for varnishes, 

<fec. Thus the Copal-dealers distinguish three sorts, viz.:— 

1. Red Copal Glum (Comma Copal vermellia). 

2. Yellow (Gr. C. amarella). 

3. Whitish (Gr. C. bianca). 

The red and reddish sorts furnish the best and finest varnish, 

and therefore are most in request and the dearest, whilst the 

whitish quality is sold at the lowest price. 

Shortly before I left Loando, the market-value of the different 

qualities was stated, in the Price Current issued by the Chamber 

of Commerce, as follows :— 

1. Glomma Copal vermellia 1 arroba (32 lb.) =6500 reis*. 

2. Comma Copal amarella 1 arroba=5500 to 6000 reis. 

3. Comma Copal bianca 1 arroba=3000 to 3500 reis. 

4. Comma Copal picada 1 arroba = 2000 reis. 

The last named chiefly consists of the smaller soiled pieces of the 

three better qualities. 

The export of Cum Copal from Angola as an article of trade 

commenced, as stated by the register of the Custom House (Al- 

fandega Crande), during the years 1820—1825; but it is not until 

1825 that any considerable quantity (e. g. 833 lb.) is quoted as 

having been imported thence. From that time the export of 

Cum Copal from Angola has increased from year to year; so 

* Exchange: 7000 reis Angola are equal to 4500 reis Lisbon value, or £1 
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that it amounted in 1844 to 8G00 arrobas (=275,200 lb.), and in 

the year following, 1845, it reached 21,000 arrobas ( = 768,000 lb.). 

During the years 1850 to 1859 there was exported from Ben- 

guella alone, on the average, the enormous quantity of 50,000 

arrobas (=1,600,000 lb.) per annum; so that the total yearly 

export of Gum Copal from all the districts of Angola together 

may be estimated at 2,000,000 lb. It is obvious that there must 

be a great difference in the export in different years, because the 

finding of the article depends on chance, and the gathering of it 

has often to be given up for a lengthened time, in consequence of 

the ravages of the neighbouring warlike negro tribes, or on 

account of other unfavourable circumstances. Moreover the 

quantity exported varies according to the demand for the article 

existing in different countries, which, when increasing, runs up 

the prices and stimulates the Copal-gatherers to greater activity 

in their researches. 

Part of this rich yield is shipped direct to European ports, 

another portion is sent via Lisbon; but the largest quantity is 

bought up in the various seaports of Angola by North American 

merchants. If we consider that not only from Angola, but also 

from most of the commercial towns on the west coast of Tropical 

Africa, more or less Gum Copal is exported every year, we can 

form an approximate idea of the enormous stock of this valuable 

resin treasured up in the respective districts of the African con¬ 

tinent ; and the question arises naturally— 

III. What is the origin of Gum Copal in West Africa in gene¬ 

ral, and especially of that found in Angola ?—That the resin in 

question is an exudation from some tree, is shown not only by its 

resemblance to many other tree-resins, but also by the remains of 

bark visible on the surface of many pieces, and further by the fact 

that some of them clearly exhibit a concave mark, where bark is 

observed; and we may presume that in these places they were origi¬ 

nally attached to the trees before falling off. I have seen several 

samples so perfect in this respect that, from the arc of the con¬ 

cavity, the diameter of the tree or branch from which they came 

might be determined with considerable exactness. Whether or 

not all the varieties of West African Gum Copal above men¬ 

tioned, which differ in colour and mercantile value, are produced 

from one species or from several species of trees, is a question 

which cannot be settled with any degree of certainty until the 

origin of some one or other variety has been traced. Here, how'- 

ever, I must premise that I have often notieed on pieces of Copal 
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a clear transition of colour from white to yellow, and from yellow 

to red ; which leads me to the supposition that the dift'erent colour 
is rather to be attributed to the age of the tree from which the 

Copal came, or to the condition of soil in which the tree grew, or 

to other climatological causes, than to a specific difierence among 

the gum-yielding trees. For the present the most important 
question is whether the Gum Copal exported for so many years 

from Angola and other tropical countries on the west coast of 
Africa is still produced by trees, or whether it is to be considered 

(like Amber) a fossil resin which was produced in former geolo¬ 
gical epochs of the African continent, or from trees which either 

do not now exist at all, or of w'hich only a few scanty fossil 

remains are to be met with. Although, from my own observa¬ 
tions during my residence in Angola, I am firmly of opinion that 

the Angola Copal is a fossil resin, I think it right to mention 
and comment upon the opinions and statements of those writers 

and travellers who assert that the resin is derived from living 
trees. Oliveira Pimental, a learned Portuguese chemist, main¬ 

tains, in a paper published at Lisbon in 1852*, that Gum Copal 
comes from the Hymencea verrucosa, Lam. But this tree, wLich 

IS also described by Havnef as Trachylobium martianim, and 
which has been classified by Mr. Bentham as Cynometra Spruceana, 

has never been found in Africa at all; it is an American tree, and 
can consequently in no way be regarded as the mother plant of 

the Angola Copal. Ladislaus Magyar, a Hungarian traveller in 

South Africa, who during his journey often met with Copal- 

gatherers, asserts with great precision J that the Acacia nilotica, 
which grows in abundance on the mountains behind the town of 

BcngueUa, furnishes the Gum Copal. Leaving out of the ques¬ 
tion whether the Acacia nilotica really occurs in the district of 
Angola, I cannot refrain from remarking that a traveller who 

finds in the forests of Tropical Africa species of Platanus, Cornm, 
Qucrcus, Pop ulus, &e., with Heliconice, Tillandsue, and creeping 
Tagetes^, can hardly expect us to believe his botanical asser¬ 
tions. It seems more likely that Magyar confounded Gum 

Copal with other gums, or perhaps in his inquiries as to its 
ongin he was intentionall}" deluded by the negroes, who carefully 

f^'y to keep secret the places where Copal is found. To the 

* Relatorio da Exposi^ao agricola de Lisboa, 1852, p. 51. 
t Arzneigewaclise, xi. tab. 17. 
t Magyar hazl6 elelatricai Utazasai & Pestli, 1859, German edition, p. 59. 
§ c- pp. 57, 61, 235, 231, &c. 
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two foregoing but little-trustworthy statements regarding the 

origin of the Grum Copal I will add a third, which, from the high 

scientific authority of the reporter, would be fully believed, if the 

reasons upon which the author bases his statement did not prove 

totally erroneous. Dr. Klotsch, who, it is known, has described 

the greater portion of the plants collected by Dr. Peters in the 

province of Mozambique, asserts * that all African Copal originates 

from TracTiylohium Mossamhicense, and perhaps also from T. 

llornemanianv/m, Hayne, trying to make it appear that no Gum 

Copal whatever occurs on the w'est coast of Africa, because, as 

he says, no mention is made of a tree in “Hooker’s Niger Flora” 

from which the Copal could be gained. But as I have proved 

that by far the largest quantity of African Copal is not only 

exported from the tropical west coast of that continent, but also 

that it is really found and constantly gathered there, and, further, 

as the TracJiylohittm Mossamhicense, Klotsch, has hitherto no¬ 

where been found on the entire western coast of Africat by any one 

of the numerous scientific travellers who have visited that country, 

nobody will hesitate to regard Dr. Klotsch’s view as erroneous ; 

and I may therefore dispense with any further discussion of it. 

I doubt whether even the Copal exported from the east coast of 

Africa comes solely from TracJiylohittm Mossamhicense (Klotsch), 

as some kinds of the Copal which come from Mozambique bear a 

delusive resemblance to the Animi resin found in the East Indies, 

and this latter resin, according to several trustworthy reportsj, 

is not obtained from Leguminosce but from the Valeria Indica, Zi., 

a tree belonging to the family of Dijpteroeargece, and, like the 

Copal of Mozambique, it occasionally has various insects im¬ 

bedded in it. The peculiar designs appearing on many samples 

of the Mozambique Gum Copal, which extend with great regu¬ 

larity over a part of the surface, and which look like the rough 

side of a rasp, might be a hint for tracing its origin; but some 

very experienced botanists and pharmaceutists to whom I have 

shown them have as yet not explained them. I may, I think, pass 

by the notices respecting the origin of the West African Copal 

which have hitherto appeared in pharmaceutical works published 

in England, Germany, and France, as most of them are founded 

on uncertain data and suppositions or are simply compilations 

* Dr. W. Peters, Reise nach Mossambique, Bot. i. p. 22. 

+ Vide Bentliam et Hooker f., Genera Plantarum, vol. L p. 583. 

t Wight, Illustrations of Indian Botany, i. p. 86; Bindley, Veget. King¬ 

dom, p. 394. 
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from older works which belong to a time when but a few coastal 

settlements of the tropical part of the African continent were 

accessible to scientific exploration. An honourable exception 

among these publications is the jiaper by Dr. Daniell*, in the 

London Pharmaceutical Journal, which contains some very 

interesting genetical and mercantile data in relation to the gum 

resin of Tropical West Africa. This paper has all the more 

claim for consideration and critical estimation, because the 

author resided personally as physician for several years in dif¬ 

ferent places in West Tropical Africa, and it may be admitted 

that his views are founded more on his own personal experience 

than on the communications of others. Dr. Daniell divides all 

the Copals which come into the trade into East-Indian, Ameri¬ 

can, and African ; and amongst those of the western coast of 

Africa he distinguishes the Copal of North Gruinea from that of 

South Gruinea : hut as many kinds of gum, as well as Copal resin, 

Jire found both in the countries north and south of the equator, 

the basis of this division is deficient. Still less correct is the 

subdivision by the author of the South-Gruinea Copal into 

Congo-Angola and Benguella Copal. It seems that he was not 

aware that several coast factories in Congo receive a large por¬ 

tion of their Gum Copal from different districts of Angola, and 

that the factories in Angola often have their stores furnished 

from the branch factories in Congo as well as Benguella. How¬ 

ever, special attention should be paid to Dr. Daniell’s commimi- 

cation on the origin of the Sierra-Leone Copal, where he speaks 

of a particular tree as yielding the resin, which he represents to 

be the Ouihourtia copallifera described by Mr. Bennett in the 

‘ Joum. Linn. Soc.’ vol. i. p. 150, and which, in a late publication 

by Mr. Bentham, is said to be a species of Gopaifera, Lin., and is 

described by him as the Gopaifera Guibourliana, in the last pub¬ 

lished part of the ‘ Linnean Transactions.’ According to Dr. 

Daniell, this tree grows in the higher mountain-forests near 

Sierra Leone, and is conspicuous by its peculiar inflorescence and 

its bifoliated leaves; but he does not state whether he saw the 

trees in situ with the gum sticking to them, or whether he only 

received branches of the tree from negroes; and as regards the 

fruit of the tree, he admits he has described it only by hearsay. 

With reference also to the Copal resin furnished by the Oui- 

bourtia, he appears not to have been quite certain whether all 

the kinds described by him belong to the same species ; for after 

* Pharmaceutical Jouraal and Transactions, 1857, vol. xvi. p. 367. 

X 2 
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having described one of these kinds of Copal he adds, “ The tree, 

independently of the ordinary Copal, affords other inferior sorts 

gathered from the trunks and branches of young or immature 

production and of these inferior sorts he says again in the 

next few lines, “ It is not improbable that different species of 

Quibourtia may yield this resin, which, however, at present remain 

undiscovered.” 

Leaving the reader to form his own conclusions from the 

passages I have quoted, I cannot help draiving attention to 

another passage in the same author’s statements, where he 

speaks, of the Copal which is brought by coasters from the rivers 

Malaeuzi and Pongas to Sierra Leone, in the following manner :—■ 

“ Considerable quantities, the accumulation of years, are regu¬ 

larly washed down by the heavy currents of the rainy season 

from the mountain-slopes, in the soil of which they were im¬ 

bedded, and are consequently gathered in the bed or on the banks 

of rivers 

This passage clearly proves that a considerable quantity of the 

Gum Copal exported from Sierra Leone is not gathered from 

trees, but is washed to the surface of the soil by the heavy rains, 

and is found on the banks of rivers or streamlets. Thus, like the 

Gum Copal of Angola, its origin is unknown, and, according to 

the author’s own admission, it is (like the Gum Copal of An¬ 

gola) much clearer than the Copal resin said to be gathered off 

trees in the neighbourhood of Sierra Leone. My own stay in 

Sierra Leone was, to my regret, too limited, and I had no oppor¬ 

tunity of making the necessary researches respecting the origin 

of tlm Copal resin exported from that colony; but what I heard 

about it from several natives, and also from a German merchant 

settled there, quite agrees with the statement of Dr. Daniell just 

cited. Although I have not the slightest doubt that the Gui- 

hourtia copallifera really furnishes a Copal resin valuable in 

trade, still it is clear, from the last quoted passage of Dr. Daniell s 

paper, that a considerable portion of the Gum Copal of Sierra 

Leone is found stored in the earth, of which the origin is as yet 

totally unknown. 

If the foregoing statement of Dr. Daniell respecting the origin 

of the Sierra-Leone Gum Copal is considered insufficient, his asser¬ 

tion about the origin of the Angola Copal will be found still less 

satisfactory, because, although he himself has resided for some time 

in Loanda, he admits that he obtained his information partly from 

» i.c.p.37l. 
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the natives and partly from the work ‘ Ensaios,’ by Jose da 

Lima—a book which does full credit to the author’s diligence and 

patriotism, but which in its comments on the natural productions 

of Angola and their origin is thorouglily unscientific. 

We can hardly agree with what Dr. Dauiell says about the 

origin even of tlie softer gum resins enumerated by him under 

the name of Gum Animi, as he appears to have obtained them 

from the Ilymencea Courharil, or from another kindred species, 

and which, as he says, is abundant in Seuegambia. But neither 

the IlymencBa Courharil nor any other species of this genus (of 

which at present eight are known) has ever been found on the 

African continent; on the contrary, they all belong to the flora of 

America, and therefore cannot be taken into account when the 

origin of the African gum resin is in question. 

Having now reviewed the various opinions of African travellers 

and other scientific authorities, I shall proceed to consider the 

ideas prevalent among the natives themselves respecting the 

origin of Gum Copal in Angola. Many of the natives maintain 

that the Copal still grows on difierent trees, but that it acquires 

its excellent qualities as a useful resin by dropping off and sink¬ 

ing several feet deep into the soil, whereby it is cleaned, and 

obtains, after the lapse of many years, its hardness, inflamma¬ 

bility, and transparency. This opinion (which, if correct, would 

show some analogy between the formation of Copal and that of 

coal) was not eommunicated to me by native Africans alone, but 

also by some European settlers in Loando, Ambn'z, and Benguella. 

If a portion of this Ethiopian hypothesis is wholly erroneous, still 

the other clearly indicates that the inhabitants of the country 

themselves, where the Gum Copal is gathered, look upon it as a 

kind of fossil production. 

In April 1854, shortly after my arrival on the west coast of 

Africa, at a time when I hoped to find the Gum-Copal tree still 

in existence, I was told by a native of some education that Gum 

Copal was furnished by certain trees called by him Muve, growing 

near the Cabo Lombo, eight to ten miles south of Loando, where 

I might find a small quantity, although perhaps in an immature 

condition. This statement was corroborated shortly afterwards 

by a European druggist established in the same town, and who 

Was considered somewhat learned by his fellow citizens. I there¬ 

fore immediately started oflf for the spot indicated. I found, how¬ 

ever, only a few scattered trees of the Combretaceae family, cer¬ 

tainly exhibiting some blackish gum; but this gum, when mas- 
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ticated or placed in water, quickly dissolved, showing, to my great 

disappointment, that it was not a resin, still less Gum Copal. 

When I mentioned my failure to my informers on my return to 

Loando, both of them asserted that the gum which I had found 

really was young Gum Copal, but that it must first fall oif the 

tree, penetrate into the ground, there ripen, and he transformed 

into real Copal. iS^early the same thing happened to me in Sep¬ 

tember 1857. Descending from the highlands of Inner Angola 

into the coastal region, I met one evening a party of Gum-Copal 

gatherers encamped round a fire, sorting Copal collected during 

the day. I immediately ordered my caravan to stop for the 

night and to put up near the party, fully hoping that I should be 

certain now to find out the Copal-tree. Having saluted my 

heroes wuth the friendly “Bocuetu” of the Bunda dialect, treat¬ 

ing them also to a few glasses of rum, I gradually turned the 

conversation to the place where they had found the Copal. After 

some hesitation, one of the elder negroes said that the Copal in 

their possession had been collected in wooded sand-hills near 

Mongolo, a station which I had passed with my caravan in the 

morning. The half-starved condition of my caravan did not 

admit of my interrupting my journey for several days by a retro¬ 

grade march; nevertheless I determined to visit on the next day 

the spot indicated by the Copal-gatherers; and by giving them a 

few presents I induced two of the party to accompany me. We 

arrived there in five hours, about noon. Before w'e came to the 

forest which adorns the heights of the sand-mountains, which are 

intercepted here and there by plots of marl-stone, I observed 

that the sand had been freshly dug up in many places; and I felt 

convinced that the negroes had not deceived me, but had really 

brought me to the place of their operations on the previous day. 

This Copal-field extended almost into the middle of the forest, 

which (although in some places Celastrus, Diospyrus, Comhretutn, 

and a few Acacias were seen) consisted chiefly of a tree I had 

formerly met with in isolated groups in the district of Golungo 

Alto, and more frequently in the district of Cazengo, and which 

is called by the natives Calalanza*. 

* This tree, which only occurs here and there throughout the forests in the 

districts of Golungo Alto and Cayenzo, but which covers large tracts in the 

lowest littoral region, especially on the lower edge of the primitive-forest region, 

belongs to the Leguminosee ; and Mr. Bentham, to whom I submitted flower¬ 

ing specimens, has described it as a new species of Cynometra [C. laxiflora\- 

See Ti-aiisactions of the Linnean Society, vol. xxv. p. 318. 
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Now this was pointed out to me by the two Copal-gatherers as 

the Copal-yielding tree. I tried hard to discover some resin on 

any one of them, but without success. My companions were not 

in the least concerned or confused, but assured me that the 

exuded Copal was washed off by the heavy rainfalls and, after 

sinking into the soil, ripened there and came to perfection; so 1 

had to regret that, in this instance also, my researches led only 

to a negative result. Several subsequent attempts that I made 

in the districts of Benguella and Mossamedes yielded the same 

negative result. At one time I was inclined to believe that the 

tree which yielded the large quantity of Copal found was either 

very scarce or probably no longer existed. 

After the foregoing remarks I may perhaps assume with some 

certainty that the West African Copal, and probably all gum 

resin exported under this name from Tropical Africa, may be 

looked upon as a fossil resin produced by trees which, in periods 

long since past, adorned the forests of that continent, but which 

at present are either totally extinct or exist only in a dwarfed 

posterity. As evidence in support of my views I should point, in 

the first place, to the petrified crust on the surface of this Copal; 

next, to its admitted occurrence in the earth, often at a consider¬ 

able depth ; and lastly, to its great resemblance to amber. Be¬ 

sides this positive evidence, I may also be permitted to establish 

niy views inductively in a negative manner. If we consider the 

large quantity of Copal gathered in Angola and all along the coast 

of Tropical West Africa, we are led naturally to the conclusion 

that the trees yielding it could not be scarce if still in existence, 

but ought to be abundant and widely distributed, and that the 

Copal resin produced by them must be enormous and could not 

Well escape observation; and yet, favoured by circumstances as I 

was during several years of residence in and travel through most 

of the districts of Angola, I could not find out even a single living 

tree with resin similar to Gum Copal: I am therefore confirmed in 

oiy opinion that the tree in question must be either very scarce or, 

what is more probable, is extinct, and that West African Copal is 

really a fossil resin. That of these Copal-yielding trees (which 

certainly at one time must have been growing in large numbers in 

and near the widely extended region where Copal is so abundantly 

found at present) only a few fragmentary remains of bark should 

have hitherto been discovered is the less surpri.sing, if we take 

into consideration that Tropical Africa, the home of this Copal, is 

at the present moment the least-explored continent, and, further. 
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bear in mind that when another analogous resin, amber, became 

known and brought into practical use, more than 500 years elapsed 

before the learned Dr. Groeppert (whilst pointing to its fossil 

nature) succeeded with some degree of probability in tracing its 

origin to coniferous trees. 

Eemarks on the genus 3loringa. By N. A, Dauzell, Esq., 

Superintendent of the Botanical Gardens, Bombay. 

[Read Dec. 7, 1865.] 

It is surprising that no botanist who has discussed the affinities 

of the curious genus Moringa, has noticed the very remarkable 

resemblance of the ripe capsule to the fruit of the BignoniacecE. 

In both it is a long slender pendulous capsule, with winged 

seeds seated in cavities of the corky placenta. Both have exal- 

buminous parietal seeds, with the radicle next the hilum. 

Though generally the seeds of Bignoniace<s are transverse, yet 

Moringa agrees with the tribe Incarvillece in having the seeds 

pendulous, while in the amygdaloid character of the cotyledons 

Moringa resembles Oxycladus (Miers) and Crescentia. 

In liabit, foliage, and inflorescence there is a great resemblance 

between Moringa and Bignoniacece—so much so that one species of 

Bignonia is called by De CandoUe Moringcefolia. If the leaves of 

Moringa and Millingtonia hortensis are placed together, a pecu¬ 

liarity is observable common to both, and which is scarcely to be 

found in any other family. It is this, that the lowest pair of 

the ultimate pinnulae are trifoliolate, the odd one being larger 

than the lateral pair. In Moringa the leaves of the plumule are 

triternate, and the cotyledons in germination do not rise out of 

tlic ground. The leaves of Moringa are alternate; but they are 

also alternate in SpatTiodea and some others. 

Before discussing the structure of the flower in Moringa, I must 

point out another feature in the resemblance between this and 

Bignoniacece, of no ordinary value, viz. that the testa of the seed 

(not of the wings) is beautifully reticulated: to observe this, a 

very thin shaving of the testa must be examined by transmitted 

light: and this reticulation is one of the marks of the Bignoniace(B. 

Description of the flower of Moringa :— 

Calyx with imbricated lestivation, the entire portion cup-shaped, 

oblique, the anterior being only half the depth of the posterior 

side. The odd sepal is posterior, and the five divisions reflexed, 

and coloured as in Bccremocarpus, Fridericia, Solenophora, &c. 
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Corolla.—Moringa ia said to be polypetalous; but I consider 

it gamopetalous—the entire portion lining the calyx-tube, the 

divisions (petals) reaching down as far as the entire portion of the 

calyx, and thus making a near approach to Flatgcarpum, in which 

there is scarcely any entire portion above the calyx. Wight 

and Arnott, in their description of Moringa, have described the 

odd petal as posterior, whereas in reality it ia anterior. 

This anterior di\dsion of the corolla is larger than the others, 

as in Stereospermum and many Bignoniacece. 

Wight and Arnott make mention of a fleshy torus; and Ben- 

tham and Hooker describe this as a fleshy disk with a free mar¬ 

gin lining the tube of tlie calyx. 

There appears to me to be no such disk with a free margin,—the 

so-called disk consisting of the consolidated bases of the two fila¬ 

ments of the flower, the vessels of which can be traced upwards 

from the bottom of the calyx-tube continuously through the 

filaments. 

Stamens.—These are described as ten in number, five of the 

number being imperfect and alternate with five which are fertile. 

But no one appears to have noticed that four of these fertile sta¬ 

mens are didynamous, the anthers being brought together in 

pairs, and the filaments having that peculiar arcuate form neces¬ 

sary to effect this arrangement, while the fifth and posterior odd 

stamen, so generally rudimentary in Bignoniacece, is here similar 

to the others and longer, as in Kigelia and CalosantJies. 

Had Linnajus observed this, he must have placed Moringa in 

his class Didynamia. 

In Bignoniacece the four or five fertile stamens are opposite the 

segments of the calyx ; and five glands, sometimes assuming the 

shape of filaments, surround the ovary and alternate with the 

stamens. In Moringa there appears to be a transposition of de¬ 

velopment, so to speak; for while in Bignoniacece it is the outer 

series that become perfect stamens (the inner series being glands), 

in Moringa it is the inner series that become perfect stamens, 

while the outer remain as glandular bodies, being destitute of the 

essentials of a stamen. 

The filaments of Moringa are hirsute at the base, as they are 

in nearly all the Bignoniacece. 

These remarks on the stamens seem to derive confirmation 

from a remark of Griffith’s (Posthumous Papers, vol. ii. p. 228), 

where he says, “ Bignonia with fifteen stamens may be expected ; 

and what is singular, if such is found, the additional stamina 
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opposite the existing five will he more developed, in compensation 

perhaps for the great development of the corolla.” 

As regards the one-celled anthers of Morinffa, we find them in 

Jacaranda, Colea, and still more general in the allied Cyrtandracecd; 

in fact the anthers of Isanthera and Didymocarpiis are identical 

with those of Moringa. 

The tricarpellary fruit of the Moringa presents no greater diffi¬ 

culty than the case of dicarpellary fruit of Affonsea in Legumi- 

noscB; nor can it be thought strange that flowers formed on a 

quinary type should have any number of carpels below six; and 

although among corollifloral orders a tricarpellary ovary is not 

common, yet it occurs in Solanece, Polemoniacece, &c., and I have 

observed the same frequently in the genus Gesneria. Aceracea 

have a two-celled fruit; and they are closely related to Sapinda- 

ce<B with a three-celled fruit. 

For the reasons stated I have come to the conclusion that Mo¬ 

ringa should be placed in the Bignonieal alliance. 

If the structure of the foliage, the seed, and the seed-vessel is 

important, we find that in this point there is a wonderful cor¬ 

respondence, and that the apparent discrepancies are greatest in 

points of least importance. Such is the perfect union of the corolla 

and calyx-tube in Moringa, while in the Hignoniales these parts 

are free. 

It may well be a question, under the above view, why Willde- 

now should have placed the genus Anoma of Loureiro under 

Hyperanthera, had there not been a sufficient number of resem¬ 

blances between it and Moringa to justify this step. 

Were something more known of Anoma, it might turn out to 

be a typical species of Moringa with two-valved fruit and showing 

a still closer resemblance to the Signoniacece. . 

What is the Trigonocarpus of Wallich? which has been placed 

among the Hignoniacece. 

hlorula of Banda. By M. P. EDOEWoiiH, Esq., E.L.S. 

[Read Jan. 18, 1866.] 

I BEG leave to lay before the Society a list of plants collected by 

me during a residence in the district of Banda in Bundelcund, 

during the years 1847—8—9, almost exactly two years. 

This list was originally published as an appendix to a statistical 

report called for by the Government, and printed in the ‘ Journal 
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of the Asiatic Society ’ in 1850. But now that I have had the 

opportunity of collating my specimens with those of the herbarium 

at Kew, I find so many errors or changes in names, that I think 

it advisable to lay this corrected list before the Society. 

The district of Banda forms an irregular triangle, bounded on 

the north and north-east by the river Jumna, on the west aud 

south-west principally by the river Ken (or Cane), and to the south 

by the second ridge of low hills, forming the flank of the tableland 

of Bundelcund. 

The actual area is 2174 square miles. Lat. 25° 10'to 26°; 

long. 80° 20' to 81° 50'. The elevation above the sea is from 450 

to 1500 feet. The highest trigonometrical station is 1519| feet. 

The northern portion of the district is flat, but seamed with 

deep ravines and the courses of the numerous small rivers which 

run parallel to the Ken and into the Jumna (such as the Bag- 

hin, Pysani and others), with remarkable isolated rocks of 

granite or syenite, which rise like islands in the surrounding level 

plain of black soil, like those described by Humboldt in his ‘ Asie 

Centrale.’ 

The general aspect of the country is extremely fertile, and, in 

the southern aud eastern portion, exceedingly beautiful—rich 

cultivated plains, dotted with noble trees, solitary or in groves, 

broken with rugged hills, and occasionally with large tanks or 

clear streams. 

The southern portion of the district is hilly, termed Patha, less 

fertile, and much overrun with jungle (principally Acacia catechu- 

oides), with a shallow soil on a sandstone substratum. It is 

diversified with hills, and, though less rich, it is by no means de¬ 

void of beauty. 

There are fine waterfalls (in the rainy season); and in these 

chasms we find a few mosses and ferns, which are also to be found 

at the mouth of a very remarkable hole, called Biradhkund, in the 

tableland. It resembles a gigantic well or shaft of a mine, about 

203 feet in diameter, and estimated at 600 or 700 feet in depth. 

Unfortunately I never had an opportunity of returning to the 

spot to make further examination and measurement. A friend, 

who afterwards went at my request, was prevented by the swarms 

of bees, which build their hives on almost all the scarped rocks of 

the country, and which fringe the hole. 

This list by no means forms a complete flora of the district, as 

I had no means of exploring the further portions in the rainy 

season, when, of course, the most remarkable flowers would be 
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found, and I never was able to procure any one to collect for me: 

every specimen was collected by my own band. 

This district is just on the border of the great botanical region 

of Central India, but retains some of the characters of the Gan- 

getic Doab, from which it is separated by the river Jumna. 

The following may be noted as characteristic of the “ black soil ” 

so abundant in central India, which here makes its first appear¬ 

ance:—BiopJiytum sensitivum, Fsoralea corylifolia, Indigofera 

glandulosa and paucifolia, Alysicarpus longifolius and Heyneanus, 

Desmodium difftisum, Cassia auriculata, Amberhoa Indica, Ipomcea 

renifolia, Suteraglandulosa, Stemodia villosa, Sopuhia delphiniifolia. 

Euphorbia rosea, Ophiurus corymbosus. 

The total number of Phanerogamae collected is 776, of which 

166 were cultivated only, leaving 610 to be regarded as the true 

flora of the district. Of these, 18 (or 3 per cent.) are aquatic, 84 

(or 14 per cent.) riparious or marshy, 65 (or 11 per cent.) annuals 

in flelds, of which 22 are found in the spring crops or “rubby.” 

Shrubby plants form a proportion of 31 per cent., being 187. 

The largest orders are :— 

Gramineae . 

Leguminosae .. 

Compositae. 

Acanthaceaa .. 

Euphorbiaceae 

Convolvulaceae 

after which come the Asclepiadaceae, Labiatae, Boragineae, Cypera- 

ceae and Urticaceae. 

The most prolific genera in species are Panicum, Eragrostis, 

Andropogon, Cyperus, Ficus, Euphorbia, Ipomcea, Alysicarpus, and 

Indigofera. 

It is worth while to remark the difference in the percentages 

of the principal orders between the flora at Banda and that at 

Multan. 

102 or 16 per cent. 

85 or 14 „ 

42 or 7 „ 

30 or 5 „ 

24 or 4 „ 

20 or 3-3 „ 

Aquatic . 

Banda. 

. .. 3 

Multan. 

2 
Riparious. . 14 10 
Annuals . . 11 20 

Shrubby . . 31 13-3 

Gramineae . . 16 24 

Leguminosae. . 14 10 
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Compositae . 

Banda. 

.. .. 7 

Multan. 

5 

Acanthaceae. .. .. 5 1 

Euphorbiaceae .... .. .. 4 1-8 

Convolvulaceae .. .. .... 3-3 3-3 

Boragineae . .. .. 2 3-6 

Scropbularineae . 2 3-3 

Amarantheae .... .. .. 1 3-7 

Cruciferae. . 01 3-3 

In my former list,published in the ‘ Journ. As. Soc. Calcutta,’! 

described several species as new; but most of them I have now 

referred to previously described species. Those few which still 

appear to me uudescribed are appended. 

Temperature for two years. (Thermometer on a north exposure.) 

Average from 
April 1847 to 
March 1849. 

Means. Extremes. 

Min. Max. Mean. Wet-bulb. Min. Max. 

January . 48-5 73-6 61-4 17 35 82 

February .... 52-5 76-3 69-9 12-3 44 96 

March . 69- 96 82-5 6 61 104 
April. 82-2 105-3 94-0 3-5 75 110 
M ay . 86 107-4 96-6 6 78 114 

June . 86-4 106-7 96-3 7-2 78 112 

July . 80-1 96-5 88-6 3 70 108 

August . 78-7 91-6 85-2 4 74 100 

September .... 76-9 92-5 84-7 4 73 100 

October. 71-2 900 81-5 5 64 98 

November .... 58-1 78-1 71-2 12-5 49 87 

December .... 51-8 76-2 63-5 16-5 41 82 

Average .... 87 
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Spont.' 

Th AI.AMIFLOR.E.-! 

Ranunculaceae .... 1 
AnonacetE . 1 
Magnoliaceae. j 
Menispermaceae .. 3 | 
Nymphaeaceae .... 1 i 
Neliimbiaceae .... 1 i 
Papaveraceae .... 2 i 
Cruciferae. 1 
Capparideae. 8 
Bixineae . 2 
Violaceae. 1 
Polygalaceae . 2 
Elatinaceae . 1 
Portulaceae. I 
Caryophyllaceae .. 3 
Tamariscineae .... 2 
Linaceae. 
Malvaceae. 18 
Byttneriaceae .... 8 
Tiliaceae . 13 
Aurantiaceae. 2 
Malpighiaceae .... 1 
Meliaceae. 1 
Sapindaceae. 1 
Oxalideae . 2 
Balsamineae. 
Zygophyllaceae.... 1 
Simarubaceae .... 1 
Xanthoxylaceae .. 

! Ampelideae . 3 

CoROLLI- Spont. 
FLOR.®. - 

Primulaceae. 2 
Myrsinaceae. 1 
Ebenaceae. 3 
Sapoteae . 2 
Jasminaceae. 1 
Apocynaceae. 8 
Asclepiadeae. 13 
Gentianeae. 6 
Bignoniaceae. 5 
Pedalineae. 
Couvolvulaceae.... 19 
Cordiaceae . 1 
Boragineae . 12 
Hydroleaceae .... 1 
Scrophularineae .. 13 
Orobancheae. 1 
Solanaceae. 6 
Acanthaceae. 30 
Verbenaceae. ^ 
Labiatae . 13 
Plumbagineae .... 1 
Sphenocleaceae.... 1 

35 176 

81 37 112 
Calyciflor.®. 

Celastraceae. 2 2 
Rhamnaceae. 5 1 6 ,, 
Anacardiaceae .... 5 

j g Monochla- 

Moringaceae. 
j 1 1 MYDE.B. 

Leguminosae. 84 32 jllO Phytolaceae. 1 1 

Rosaceae . 1 1 2 Salsolaceae. 4 4 

Combretaceae .... 1 1 2 Amaranthaceae.... 7 4 11 

Granateae. 1 1 Nvctagineae. 2 1 3 

Onagrarieae. 2 1 3 Polygonaceae .... 4 4 

Lythraceae . 7 1 8 Laurineae. ] 1 

Alangiaceae . 1 1 Aristolochiaceae .. 1 
Myrtaceae. 1 3 4 : Euphorbiaceae .... 24 4 27 

Cucurbitaceae .... 10 10 1 20 j Piperaceae. 1 1 2 
Aizooneae. 1 i .. 1 |i Ulmaceae. 1 1 

Saxifragaceae .... 1 .. 1 !! Juglandaceae. 1 1 

Umbelliferae. 1 6 ; 7 j Urticaceae. 11 i 3 14 

Loranthaceae .... 2 •. 1 2 j, Salicineae. 1 ! . . 1 

Rubiaceae. 9 
42 

2 11 ; Undetermined .... 4 4 

Campanulaceae.... 2 .. i 2 ! 55 j 17 75 

177 65 236 ; 
1 
i 

1 
1 
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Endogens. 
Spent. Cult. Total. 

Endogens. 
Spent. Cult. Total. 

Palma;. 2 2 Ilvdrocharideae .. 4 4 
Pandaneae. 1 1 Dioscoreaceae .... 2 1 3 
Aroidea;. 1 1 2 2 9 
Lemnacese . 1 1 1 1 

Naiadaceae. 2 2 2 

Musaceae . 1 1 Commelynaceae .. 7 7 
Cannaceae .. 1 1 Eriocauloneae .... 1 1 
Zingiberaceae .... i 2 3 Cvperaceae . 12 12 
Orchideae. 2 Q 102 15 117 

1 5 

Iridaceae . 2 2 i 141 38 179 

List of plants found in the Banda district, 1847-9. 

THALAMIFLOE^. 

Eanunculaceh:. 

Ranunculus sceleratus, abundant in 

streams, &c. 

Delphinium Ajacis, gardens. 

Anonace^. 

Anona squamosa, gardens, and ap¬ 
parently wild in the hills of Ka- 
linjur and Murfa. 

Magnoliace^. 

Michelia Champaca, gardens. 

MENISPEBMACE.aB. 

Cocculus villosus, abundant. 

Tinospora cordifolius, rocks in Ka- 

liangurh, sending down immensely 
long roots from above. 

Cissampelos Pareira, not common. 

IN’tmphh:acb^. 

Nymphsea Lotus, ponds, common. 

Nelumbium speciosum, rare. 

PAPATEEACEiE. 

Argemone mexicana, most abundant. 

Papaver somniferum, cultivated, 

lumaria parviflora, corn-fields. 

CETJCirEE.a:. 

Cochlearia alyssoides, mud of rivers 

&c. 

Lepidium sativum, cultivated. 

Eruca sativa, cultivated. 

Brassica oleracea, cultivated. 

Sinapis dichotoma, cultivated. 

S. glauca, cultivated. 

S. ramosa, cultivated. 

Raphanus sativus, cultivated. 

Cappaeide.®. 

Maerua oblongifolia, rocky hills. 

Cratseva religiosa, rocky hills and in 

gardens. 
Capparis sepiaria, not common, 

Rasin hill Chetarkot, near the 

Jumna. 

C. horrida, rare. 

C. aphylla {Sodada decidua), rare. 

Polyanisia viscosa, fields. 

P. Chelidonii, marshes. 

Gynandropsispentaphylla,abundant. 

Bixine^. 

Cochleospermum gossypium, table¬ 

land. 

Flacourtia Ramoutchi, rocky hills. 
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VlOLACE^. 

lonidium suflFruticosum, common. 

POLTGALACE^. 

Polygala serpyllifolla, common. 

P. Rotbiana, common. 

POBTULACE^. 

Portulaca meridiana, common. 

P. oleracea, cultivated. 

Cabtophtllacej:. 

Mollugo striata, rocky hills. 

Polycarpaea corymbosa, fields. 

Ilapalosia Lceflingii, bank of Ken. 

Tamabiscine.®. 

Tamarix dioiea, Jumna. 

Trichaurus erieoides, Ken at Bam- 

garh. 

Elatinace.e. 

Elatine ammannioides, wet plaees. 

Lin ACE JE. 

Linum usitatissimum, cultivated. 

Malvace.®. 

Malvastrum tricuspidatum, in the 

hedge of a garden. 

Althaea Ludwigii, dried ponds. 

Sida spinosa, common. 

S. rhombifolia, common. 

S. cordifolia, common. 

S. humilis, common. 

Abutilon indicum, common. 

A. asiaticum, common. 

A. polyandrum, Abharkun Kaban- 

gurh. 

A. ramosum, gardens. 

Lagunea lobata, rocky hills. 

Hibiscus Rosa-sinensis, gardens. 

II. tubulosus, corn-fields. 

H. cannabinus, cultivated. 

H. vitifolius, hills. 

II.hirtus,hills, and with white flowers. 

II. parv'iflorus, not uncommon. 

Abelmoschus esculentus, cultivated. 

A. ficulneus, not uneommon. 

A. cancellatus, rocks. 

Pavonia odorata, not rare. 

Gossypium herbaceum, cultivated. 

Steeculiac^. 

Bombax heptaphylla, wild and cul¬ 

tivated. 

Adansonia digitata, Kallenjur, gar¬ 

dens. 

Helicteres Isora, on every' hill. 

Sterculia urens, on every hill. 

Melhania abutiloides, Sehonda hill. 

Riedleia corchorifolia, fallows. 

Waltheria indica, hills. 

Pentapetes phcenicea, marshes. 

Byttueria aspera, Patha. 

Tiliaceje. 

Corchorus acutangularis, fields. 

C. trilocularis, fields. 

C. olitorius, fields. 

C. tridens, fields. 

C. capsularis, fields. 

C. fascicularis, edges of ponds. 

Triumfetta angulata, common. 

T. rotundifolia, barren plaees. 

Grewia polygama, Rasawra jungle. 

G. pilosa (Lam.), Kurthal hill. 

G. Rothii (IVost.), Kurthal hill. 

G. tiliaefolia, Kurthal hill. 

G. asiatica, cultivated, and wild in 

the hills. 

Atjbantiacea:. 

Feronia elephantum, cultivated, and 

apparently wild. 

iEgle Marmelos, cultivated and wild. 

Cirtus mediea, gardens. 

C. decumana, gardens. 

C. Limetta, gardens. 

C. Bergamia, gardens. 

C. Aurantium, gardens. 

Malpighiace^. 

Iliptage madablota, gardens. 

Aspidopteris nutans, jungle. 
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Sapindace^. 

CardiospermuiD Halicacabum, com¬ 

mon. 

Sapindus emarginatus, planted, rare. 

Meliace.®. 

Melia composita, planted, rare. 

Azidirechta indica, planted and wild 

(self-sowm?). 

OXALIDEJE. 

Oxalis corniculata, abundant. 

Biophytum sensitivum, marshy soil. 

Averrhoa Carambola, gardens. 

Balsamine^. 

Impatiens hortensis, gardens. 

ZxGOPHYLLACEiE. 

Tribulus lanuginosus, common. 

Balanites segyptiacus, very common. 

SlMARUBACE^E. 

Ailanthus excelsa, not common, 

planted. 

Ampelidej:. 

Vitis erioclada, rocks. 

V. indica, rocks. 

V. carnosa, rocks and bushy places. 

CALYCIFLOE^. 

Celastrace.e. 

Celastrus asiaticus, on “ kunker ” 

soil. 

Elaeodendron Roxburghii, Kalian- 

gurh, jungle. 

Rhamnace^. 

Zizyphus Jujuba, common. 

-f var. hortensis, planted. 

Z. nummularifolia, abundant. 

Z. CEnoplia, common. 

Z. Xylopyrum, hills. 

^ entilago Madraspatana, hills, used 

to cure the itch. 

Anacabdiace.e. 

Mangifera indica, planted. 

MNN. PROC.—BOTANY, TOL. IX. 

Odina Wodier, hills. 

Buchanania latifolia, hills. 

Semicarpus Anacardium, hills. 

Boswellia glabra, hills. 

Garuga pinnata, hills, and planted. 

M0RINGACE.E. 

Moringa pterygosperma, planted. 

LeguminoS-E. 

Heylandia latebrosa, rare. 

Crotalaria mysorensis, rocks. 

C. juncea, cultivated in fields. 

C. retusa, rocky bed of Ken, &c. 

C. sericea, gardens. 

C. hirsuta, granite rocks. 

C. medicaginea, diy pastures. 

C. luxurians, abundant, favourite 

food of camels. 

Rothia trifoliata, fields. 

Psoralea coi^lifolia, black soil. 

Medicago lupulina, bed of Ken. 

M. denticulata, fields. 

Melilotus alba (Lam.), fields. 

Trigonella polycerata, fields. 

T. Fcenum-grajcum, cultivated. 

Clitoria Tematea, gardens. 

Indigofera linifolia, abundant. 

I. cordifolia, abundant. 

I. enneaphylla, abundant. 

I. glandulosa, corn-fields, black soil. 

I cserulea, ruins at Baragarh. 

I. tinctoria, cultivated. 

I. paucifolia, black soil. 

I. trita, among rocks. 

I. hirsuta, fields. 

I. subulata (var. angulosa), Kurthal 

hill. 

I. pulchella, abundant, hills, flowers 

eaten. 

Tephrosia purpurea, abundant. 

T. villosa, rare, Sehonda, &c. 

T. diffusa, gravelly ground, Banda. 

Agati grandiflora, gardens. 

Sesbania aegyptiaca, gardens. 

S. spinulosa, field.s, abundant. 

V 
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Alysicarpus monilifer, common, bar¬ 

ren ground. 

A. vaginalis, common, grassy places 

and rocks. 

A. nummularius, common, grassy 

places and rocks. 

A. bupleurifolius, common, grassy 

places and rocks. 

A. gracilis, Gurhrampur, rocks. 

A. longifolins, corn-fields. 

A. Heyneanus, corn-fields. 

A. scariosus {Grah.), waste ground. 

A. tetragonolobus, waste ground. 

A. rotundifolius, Kallinjer. 

Alhagi Maurorum, sandy soil. 

iEscbynomene indica, ponds, &c. 

Desmodium macnlatum, groves. 

D. diffusum, black soil. 

D. triflorum, abundant. 

Eleiotis sororia, rocky jungle. 

Uraria picta, grassy places. 

Zornia dipbylla, sandy ground. 

Cicer arietinum, cultivated in fields. 

Ervum lens, cultivated in fields. 

Vicia hirsuta, corn-fields. 

\. sativa /3 angustifolia, moist places. 

Lathyrus sativus, cultivated in fields. 

L. sphaericus {Retz.), sandy corn¬ 

fields. 

L. Aphaca, moist ground. 

Fisum sativum, cultivated. 

Abrus precatorius, common. 

Galactia tenuiflora, bushy places. 

Rliynchosia medicaginea, common. 

Cantharosperma albicans, rocks. 

Mucuua pruriens, rocks. 

M. -?, cultivated in gardens. 

Phaseolus vulgaris, gardens. 

P. Roxburgbii, cultivated in fields. 

P. aconitifolius, cultivated in fields. 

P. setulosus, rocks, Patraha. 

P. trilobus, black soil. 

Vigna catajan, rocks. 

Lablavia vulgaris, gardens. 

Dolichos Lubia, cultivated in fields. 

D. tomentosa, bushy places. 

Canavalia gladiata, gardens. 

Cajanus flavus, much cultivated. 

Flemingia strobilifera, Brispatkund. 

Erythrina stricta, Kurthal, gardens. 

Dalbergia Sissu, common, planted. 

D. latifolia, Rasoura. 

D. paniculata, Raipur. 

D. confertifolia, Bargturh. 

Ougeinia dalbergioides, abundant, 

Patha. 

Pterocarpus dalbergioides, Kalian- 

gurh. 

Pongamia glabra, planted. 

Butea frondosa, common. 

B. superba, Patha. 

MiMOSEiE, 

Mimosa rubicaulis, not uncommon. 

Desmanthus triqueter, black soil. 

Dicrostachys cinerea, planted. 

Pithecolobium dulce, planted, Dur- 

gapoor, from Deccan seed. 

P. montanum, Kurthal hill. 

Vachellia Farnesiana, gardens. 

Acacia catechusoides, abundant, 

Patha. 

A. Catechu, a single plant at Banda. 

A. leucocephala, not common. 

A. arabica, abundant. 

Albizzia Lebec, common. 

A. odoratissima, Lowri fort. 

C^SAIiPINIE.®. 

Poinciana pulcherrima, gardens. 

Parkinsonia aculeata, planted. 

Guilandina Bonduc, gardens. 

Tamarindus indica, common, grow- 

to a vast size. 

Cathartocarpus Fistula, gardens, and 

wild in Patha. 

Cassia auriculata, rare. 

C. Tora, rubble and fallows, abun¬ 

dant. 

C. Abrus, rocky places. 

C. pumila, rocky places. 

C. Sopbera, rubble. 

Bauhinia variegata, planted, and 

spontaneous, Patha. 
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B. Vahlii, abundant, Patha and gra¬ 

nite bills. 

B. purpurea, Patha. 

Eosace.E. 

Rosa damascena, gardens. 

R. indica, gardens. 

Potentilla supiua, moist ground. 

CoMBEETACE.E. 

Combretum nanum, Patha. 

Terminalia Chebula, Patha. 

T. Belerica, Patha and planted. 

Pentaptera tomentosa, Patha. 

P. Arjuna, Patha, rare in the plains. 

Anageisseus latifolius, Patha. 

A. angustifolia, Patha, and dwarfed 

on the granite hills. 

GnANATE.E. 

Punica granatum, gardens. 

ONAGKABIEiE. 

Jussiaeaangustifolia, rare, mud banks. 

Lndwigia parvifolia, mud banks. 

Trapa natans, rare, ponds, Gareh. 

Lythbaeie^. 

Lagerstroemia indica, gardens. 

B. parviflora, common on the sand¬ 

stone, rare on the granite hills. 

Grislea tomentosa, abundant. 

Lawsonia inermis, gardens. 

Ammannia indica, wet places. 

A. glauca, wet places. 

A. vesicatoria, wet places. 

Ameletia rotundifolia, wet places. 

A. tenuis, rocky streams. 

Alangiace.e. 

Alangium decapetalum, most rare. 

MyetaCE.®: 

Psidium pyriferum, gardens, 

i-ugenia Jambolana, planted, not 

common. 

E. angustifolia,abundant in the Ken. 

CucirEBiTAOE.a:. 

Trichosanthes anguina, gardens. 

T. pahnata, rocks. 

T. cucumerina, bushy places. 

Momordica Charantia, gardens. 

M. dioeca, bushy places. 

Coccinea indica, hedges, &c. 

Luffa acutangula, gardens. 

L. pentandra, gardens. 

L. Bandaal, black soil. 

Cucumis Madraspatanus, common. 

C. utilissimus, gardens. 

C. sativus, gardens. 

C. Melo, sandy bed of Ken, planted. 

Citrullus vulgaris, sandy bed of Ken. 

C. Colocyuthus, sandy bed of Ken, 

wild. 

Benincasa cerifera, cultivated. 

Mukia scabrella, very common. 

M. laciniosa, bushy places. 

Pilogyne Garcini, bushy places. 

Lagenaria vulgaris, cultivated. 

Atzoonea:. 

Trianthema pentandra, common. 

Saxifeage^. 

Vahlia viscosa, Rox., wet places. 

Umbelltfeeje. 

Cnidium diffusum, rare. 

Apium graveolens, garden. 

Petroselinum sativum, garden. 

Daucus Carota, garden. 

Anethum Sowa, garden. 

Ptychotis Coptica, garden. 

Coriandrum sativum, garden. 

LOEANTnACE.E. 

Loranthus bicolor, Patha. 

Viscum attenuatum, on Zizyphns 

Patha. 

RtJBIACE.E. 

Strephogyne parvifolia, Patha. 

Nauclea cordifolia, Patha. 

Randia dumetorum, common. 

B. uliginosa, rare. 

R. longispina, Patha. 

Gardenia latifolia, Patha. 

Hedyotis Burmanniana, abundant. 

T 2 
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Morinda citrifolia, cultivated. 

Ixora coccinea, gardens. 

Spermacoce articulata, common. 

Borrera lasiocarpa, rocks. 

Composite. 

Yernoniacece. 

Vernonia cinerea, two var., common. 

V. abbreviata. 

V. aspera Patha. 

V. divergens, Patha. 

Elephantopus scaber, groves. 

Eupatariece. 

Adenostemma angustifolia, Gurh- 

rampiir. 

Asterece. 

Erigeron asteroides, rare. 

Sphaeranthus hirtus, bank of rivers. 

Cyathoclina lyrata, ditto at Kallin- 

jer, white-flowered. 

Grangea Madraspatana, diito. 

Blumea amplectens, ditto. 

B. aurita, ditto. 

B. oxjodonta, edges of fields. 

B. eriantha, fallows. 

B. lacera, banks of Ken. 

B. Wightii, banks of Ken. 

B. virens, the wet rocks (large); on 

stony dry places (small). 

Pulicaria foliolosa, banks of Ken. 

P. saxicola, dry rocks, Kurthal. 

Francoeuria crispa, sands of Jumna. 

Vicoa indica, rocks and dry ground. 

Csesulia axillaris, wet places. 

Eclipta prostrata,wet places, passim. 

Blainevillia latifolia, rocks. 

Siegesbeckia orientalis, rocks. 

Senecionidece. 

Xanthium iudicum, bed of Ken. 

Sclerocarpus africanus, rocks. 

Bidens Wallichii, rocks. 

Glossogyne pinnatifida, dry ground. 

Glossocardia Boswallia, dry ground. 

Taygetes patula, gardens. 

T. erecta, gardens. 

Chrvsanthellum indicum,dr\’ ground- 

.\rtemisia scoparia, fallow. 

Pleurogj'ne cardiospermum, fallow, 

dried ponds. 

Myriogj ne minuta, damp places. 

Filago indica, not rare.) 

F. crispatula, dry ground. 

Emilia sonchifolia, rare. 

CynarecB. 

Echinops echinata, Kallinjer. 

Amberboa intlica, black soil. 

Microlonchus divaricatus, passim. 

Cirsium arvense, sandy fields. 

Cichor ace<B. 

Cichoraceae Endivia, cultivated. 

Lactuca sativa, cultivated. 

Brachyramphus sonchifolius, rocks 

and dry banks. 

Microrhynchus asplenifolius,passim. 

Ccmpanulacecd. 

Campanula canescens, rocks. 

Wahlenbergia dehiscens, fields. 

COEOLLIFLOE^. 

Pbimulace.®. 

Androsace rotundifolia, corn-fields. 

Samolus Valerandi, wet places, rare. 

Mtrsinaceje. 

Ardisiahumilis, banks of rocky rivers. 

Ebenace^. 

Diospyros embryopteris, Patha. 

D. montana, Patha. 

D. exsculpta, Patha. 

Sapote^e. 

Bassia latiftdia, abundant, wild and 

cultivated. 

Mimusops Eleagi, gardens. 

M. indica?, wild, Patha, waterfalls, 

Jasminacej:. 

Nyctanthes arbor tristis, cultivated 

and wild; some hills quite covered 

with it, e.g. Pangra. 
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Jasiniuura Zambac, gardens. 

J. angustifolium, gardens. 

J. odoratissinium, gardens. 

J. grandiflorum, gardens. 

Apoctnacea:. 

StrjThnos potatorum, Patha. 

Carissa Corandas, gardens. 

C. diffusa, passim. 

TJievetia neriifolia, gardens. 

Tabernaemontana coronaria, gardens. 

Plumeria acuminata, gardens, very 

large ruins at Seouda. 

\ inca pusilla, corn-fields. 

Ichnocarpus frutescens, rocky jun- 

gles. 

Vallaris dichotoma, rocky jungles. 

Wrightia Rothii, rocky jungles. 

Ilollarhena pubescens, rocky jungle. 

Nerium odorum, roeky streams, and 

gardens. 

Asclepiade.E. 

Cryptostegia grandillora, gardens. 

Hemidesmus indicus, Patha. 

Daemia extensa, abundant, hedges. 

Calotropis procera, abundant. 

C. gigantea, rare, gardens. 

Gymnema melicida, rocky hills. 

Pergularia pallida, rocky hills. 

? ?, rocky hills, sine (lore et fructu. 

Marsdenia tinctoria, granite hills 

(fruit very smooth). 

M. tenacissima, granite hills. 

Cyrtolepis Buchananiana, banks of 

Ken, Loretha. 

Leptodenia reticulata, Rasaura jun¬ 

gle. 

L. Spartium, arid bank of Jumna. 

Cosmostigma, sp., Patha. 

Ceropegia tuberosa, bushy places. 

Gtenttanea:. 

Canscora dififusa, rocky hills. 

C. decussata, rocky hills. 

Slevogtia orientalis, not uncommon. 

Pladera pusilla, rocks. 

Exacum pedunculatum, damp 

ground. 

Limnanthemum Kleinianum, ponds. 

BwyONIACE^. 

Pajanellia multijuga, Patha. 

Spathodea falcata, Patha. 

Stenospermum suaveolens, rare. 

Tecoma undulata, dwarfed, Chebou. 

Millingtonia hortensis, gardens. 

Schrebera swietenioides, Patha. 

Sesame.e. 

Sesamum orientale, cultivated. 

Martynia biflora, run wild from 

gardens. 

Pedalium murex, gardens. 

CONA"OLyTJlACE.E. 

Evolvulus hirsutus, passim. 

Convolvulus pluricaulis, passim. 

C. Turpethum, jungles. 

C. tridentatum, rocky hills. 

C. arvensis, fields. 

Ipomsea pilosus, jungles. 

I. obscurus, hedges. 

I. sessiliflorus, corn-fields. 

I. reptans, ponds. 

I. renifolia, marshy places,blaek soil. 

I. sepiaria, hedges. 

I. pes-tigridis, corn-fields, 

I. pedata, gardens. 

Pharbites Nil, gardens and hedges. 

P. hispida, gardens. 

Quamoclit vulgaris, gardens. 

Q. Phoenicia, gardens. 

Batatas edulis, gardens. 

B. pentaphyllus, hedges. 

Anisaea calycina, hedges. 

Calonyction muricatum, hedges. 

Rivea, sp., Loretha (sine flore). 

R. hypocraterimorpha, rare. 

Porana paniculata, Patha. 

Ericybe paniculata, Patha. 

Cuscuta reflexa, abundant, especially 

on the Adhatoda. 
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COBDIACILa:. 

Cordia Myxa, gardens. 

C. obcordata, Patfaa. 

Bobagine^. 

Ehretia laevis, ravines. 

E. (Ehabdia) viminea. in the river 

Ken. 

lleliotropium brevifoliura, common, 

barren ravines. 

H. marifolium, near Budousa. 

H. supinum, black soil. 

II. europaeum, cnltivated ground, 

very common. 

Arnebia hirsuta, ravines. 

Trichodesma indicum, abundant. 

T. Zeylanicum, rocky hills. 

T. hirsutum, Kurthal. 

T. amplexicaule, Banda. 

Bothriospermium tenellum, banks 

of the Ken. 

Htdboleaceje. 

Hydrolea Zeylanica, wet places. 

SCEOPHITLABINE^. 

Celsia Coromandeliana, banks of 

Ken, &c. 

Linaria ramosissima, rocks. 

Sutera glandulosa, black soil. 

Stemodia vlscosa, black soil. 

Lindenbergia urticifolia, rocks. 

Ilerpestes Monnieri, banks of rivers. 

Ilysanthes parviflora, banks of rivers. 

Bonnaya brachiata, shady places. 

Sopuba delphiniifolia, black soil. 

Striga euphrasioides, corn-fields. 

S. hirsuta v. caerulea, rocks. 

Limnophilagratioloides,rocky pools. 

Buddleia Neemda, banks of streams. 

Obobanche^. 

Philippaea indica, on Sinapis and 

com. 

Solanacea:. 

Datura Metel, cultivated. 

Physalis somnifera, common,rubble. 

P. angulata, rocks. 

P. Peruviana, gardens. 

Capsicum frutescens, cultivated. 

Solanum melongena, cultivated. 

S. indicum, rocky ground. 

S. Jacquini, passim. 

S. incertum, fields. 

S. verbascifolium, Patha. 

Acanthaceje. 

Elytraria cristata, gravelly soil. 

Nelsonia tomentosa, moist places. 

Ebermaiera pedicellata, Lavvri fort. 

Ilemiadelphis polysperma, ditches. 

Physichilus Serpyllum, banks of 

rocky streams. 

Petalidium barlerioides, Kallinjer 

rock. 

Dipteracanthus prostratus, shady 

places. 

D. patulus, Buragurh fort. 

Ilemigraphis latebrosa, rocks. 

Rucilia hirta, dry waste ground. 

Barleiia ciliata, rocky and raviny 

places. 

B. prionitis, rocks at Rasin, and 

gardens. 

Asteracanthus longifolius, ditches. 

Lepidagathis ustulata, rocks. 

L. cristata, ravines, common. 

Blepharis molluginifolia, gravelly 

soil. 

B. Boerhaavifolia, rocks. 

Phlogacanthus thyrsifloms, Patha. 

Rostellularia rotundifolia, grass 

levels. 

R. procumbens, rocky places. 

R. peploides, fields. 

R. quinquangularis, fields. 

Adhatoda vasica, passim. 

Eranthemum montanum, rocky hills. 

Rungia repens, grassy places. 

R. parviflora, rocks, larger than 

usual. 

Peristrophe bicalyculata, passim, 

fields, &c. 

Dicliptera cardiocarpa, banks. 
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Andrographis pauiculata, rocky 

places. 

A. echioides, rocky places. 

VEEBENACEi0. 

Lippia nodiflora, moist grounds, 

abundant. 

Lantana alba, ravines. 

Clerodendron phlomoides, ravines. 

C. infortunatum, woods. 

Graelina parviflora, gardens. 

Vitex bicolor, ravines. 

Tectona grandis, a wood near 

Khundeb, and in Patha. 

Labiata:. 

Ocyinum basilicum, gardens (three 

varieties), 

O. sanctum, gardens. 

Orthosiphon pallidus, rare, dry 

ground. 

Anisochilus ovatus, waste ground. 

Leonotis nepetifolia, gardens. 

Leucas urticifolia, rocky grounds. 

L, procumbens, rocks. 

L. aspera, fields. 

L. mollissima, Banda rock, 

Plumbaginea:, 

Plumbago Zeylanica, common. 

Sphenocleaceje. 

Sphenoclea Pongatium, marshes. 

MONOCIILAMTDE^. 

PUTTOLACE^. 

Oisekia pharnaceoides, sandy 

ground. 

Salsolace^. 

Beta vulgaris t. rubra, gardens. 

B. vulgaris y. orientalis, gardens. 

Chenopodium album, gardens. 

Basellacea:. 

Basella rubra, gardens. 

AMARANTHACEiE. 

Oelosia argentea, corn-fields. 

0. cristata, gardens. 

Amaranthus mangostanns, gardens. 

A. paniculatus, gardens. 

Euxolus caudatus, fields. 

iErua scandens, bushy places. 

M. brachiata, moist shady places. 

Digera arvensis, fields, 

Pupalia lappacea, thickets. 

Gomphrena globosa, gardens. 

Alternanthera nodiflora,moist places. 

Nyctaginej:. 

Boerhaavia dilfusa, abundant. 

B. repanda, thickets. 

Mirabilis jalapa, gardens. 

Aristolociilvcea;. 

Aristolochia bracteata, Banda, Chdle 

Tara. 

Polygonaceje. 

Polygonum barbatum, Gurhrampur. 

P. tomentosum, msirshes. 

P. Dryandri, dried mud. 

Rumex dentatus, bed of Ken. 

LAlTRINEiE. 

Cassytha filiformis, bushy places. 

Euphoebtace.e. 

Emblica officinalis, gardens. 

Phyllanthus simplex, fields, rocks. 

P. madraspatanus, fields. 

P. Niruri, cultivated ground. 

Melanthesa Vitis Idma, rocky 

thickets, 

M. turbinata, gardens. 

Anisonema multiflora, rocks, Kur- 

thal. 

Andrachne telephoides, banks of 

Ken. 

Breidelia collina, jungles. 

Crozophora plicata, abundant, black 

soil. 

C. tinctoria, fields. 

Baliospermum indicum, common. 

Ricinus communis, cultivated, and 

wild ? 

Acalypha ciliata, rock. 

Euphorbia nereifolia, gardens, &c. 
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E. rosea, black soil. 

E. pilulifera, abundant. 

E. parviflora, abundant. 

E. indica, abundant. 

E. granulata, banks of Ken. 

E. Heyneana, passim. 

E. serpens, passim. 

E. dracunculoides, fields. 

E. Rothiana, fields. 

E. thymifolia, banks of ditches. 

Rottlera tinctoria, jungles. 

Adelia neriifolia, Ken river at Ram- 

gurh. 

Piper acea:. 

Piper Betel, cultivated, Seonda. 

P., sp., damp rocks, Patha. 

Ulmacea;. 

Ulmus integrifolia, passim, 

JUGLANDACEJE. 

Engelbardtia Colebrookii, Patha. 

TJrticacea:. 

Artocarpus Lakotha, gardens. 

A. integrifolia, gardens. 

Ficus carica, gardens. 

F. indica, passim. 

F. laccifera, Patha. 

F, tomentosa, granite rocks, Banda. 

F., sp.? Gular, cultivated. 

F. religiosa, passim. 

F. infectoria, rare, Chytara. 

F, Ampelos, rocky hills, Chiterkot. 

F. oppositifolia, rocky hills, water¬ 

falls, &c. 

F. heterophylla, bed of Ken, Ram- 

gurh. 

Epicarpurus aspera, not uncom¬ 

mon, very large at Nehi. 

Pezolzoa hispida, sides of streams, 

Patha. 

SAXTOINEiE. 

Salix tetrasperma, banks of Ken, 

Ramgurh. 

Doubtful. 

A climbing plant, called Pritbhanjan, 

and a tree called Rohin, of which 

I have no specimens remaining. 

The fruit and flowers unknown. 

ENDOGENS. 

Palma:. 

Phoenix sylvestris, rare. 

Borassus flabelliformis, very rare, 

cultivated. 

Pandanea. 

Pandanus odoratissimus, rare, gar¬ 

dens, 

Aroidea:. 

Colocasia nymphaeifolia, rare, 

Reonchi. 

C. antiquorum, cultivated. 

Lemnacea:. 

Lemna gibba, ponds. 

Naiadacea:. 

Aponogeton monostachys, rare, 

pond at Goreh. 

Zanichellia palustris, ponds. 

Musacea:. 

Musa sapientum, gardens. 

Cannace.®. 

Canna indica, gardens. 

Zingibebacea:. 

Zingibar officinale, cultivated, not 

common. 

Z. capitatum, jungles. 

Curcuma longa, cultivated, rare. 

Obchidea:. 

Zeuxine sulcata, banks of brooks. 

Dendrobium, sp,, on trees, Patha, 

sine fore. 

Ibidacea:. 

Iris Persica, gardens. 

Pardanthus Chinensis, gardens. 

Hydbocha-BIDea:. 

Blyxa octandra, ponds. 

Vallisneria spiralis, ponds. 

V. altemifolia, ponds. 

Hydrilla verticillata, ponds. 
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Amaryllide.e. 

Agave Kanthala, gardens. 

Pancratium Zeylaniciim, gardens. 

P. verecundum, gardens. 

Crinum Zeylanicum, gardens. 

C. toxicarium, marshes. 

Narcissus Tazetta, gardens. 

Lieiace^. 

Polyanthus tuberosa, gardens. 

Aloe indica, gardens. 

Yucca gloriosa, gardens. 

Allium sativum, gardens. 

A. Cepa, gardens. 

Asphodelus clavatus, corn-fields. 

Hemerocallis, sp., gardens. 

Asparagus officinalis, gardens. 

Gloriosa superba, jungles. 

Dioscoeeace^. 

Dioscorea alata, cultivated. 

D. sagittata, rocks. 

D. pentaphylla, jungles. 

JUNCACE^. 

Juncus dichotomus, marshes. 

Ausmace^. 

Sagittaria sagittata, ponds. 

S. cordata, ponds. 

COMMEITNACEJE. 

Commelyna Bengalensis, rubble. 

C. salicifolia, rubble. 

C. gelatinosa, rocks. 

Cyanotis axillaris, marshy ground. 

C. imbricata, marshy ground. 

Aneilema nanum, waste places. 

A. nudiflorum, grassy places. 

Eetocaueone.j:. 

Eriocaulon sexangulare, moist 

ground. 

Ctpeeace.®. 

Cyperus compressus, sandy ground. 

C. niveus, abundant. 

C. aristatus, sandy ground. 

C. rotundus, too abundant. 

C. Iria, rice-fields. 

C. pygmaea, springs, Ken. 

C. auricomus, wet ground. 

Isolepis Roylei, wet ground. 

I. barbata, sandy ground. 

Scirpus affinis, wet ground. 

Malacocbeete pectinata, wet ground, 

Elseocharis palustris, marshes. 

Geaminace^. 

Paniceae. 

Paspalum scrobiculatura, cultivated. 

P. longifolium, marshes. 

P. brevifolium. Plug, shady places. 

P. pedicellatum, sandy fields. 

Helopus annulatus, fields. 

Coridochloa cimicina, fields. 

Digitaria commutata, fields. 

D. sanguinolenta, fields. 

D. cruciata, fields. 

D. appressa, fields. 

Panicum fiavidum, common. 

P. colonum, abundant. 

P. eruciforme. Sib., poor soil. 

P. prostratum, Lam., fields. 

P. nudiglume, fields. 

P. angustatum, rock. 

P. Petiverii, fields. 

P. vestitum, fields. 

P. Helopus, fields. 

P. triflorum, rocks. 

P. frumentaceum, cultivated. 

P. crux-galli, ditches, &c. 

P. antidotale, thickets. 

P. maximum, cultivated, gardens. 

P. paludosum, ponds. 

P. humile, fields. 

P, miliare, cultivated in Patha. 

P. miliaceum, cultivated, passim. 

Echinochloa stagnina, wet places. 

Orthopogon Burmanni, under trees. 

Setaria helvola, passim. 

S. italica, cultivated. 

S. Rottlera, shady places. 

S. verticillata, common. 

Penicillaria spicata, cultivated. 

Pennisetum holcoideum, rocky jun¬ 

gles, Gurrampur. 
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P. barbatuni, rocky jungles, Banda. 

Gymnothrix hordeoides, rocky jun¬ 

gles, Gurrampur. 

Cenchi’us echinoides, sandy moist 

ground. 

C. montanus, sandy moist ground. 

Lajjpago biflorus, sandy moist 

ground. 

Agrostideod 

Polypogon crinitus, moist places. 

Sporobolus Lindleyi, fields. 

S. Coromandelianus, fields. 

Arv/ndinece. 

Arundo karka, hedges, &c. 

Thysanalfena xVgrostis, rocks. 

Andropogonece. 

Perotis latifolia, sandy ground. 

Imperata Kcenigii, damp ground. 

Saccbarum Sara, near Jumna. 

S. spontaneum, passim, the curse of 
the country. 

S. officinale, cultivated. 

Leucsea gracilis, Banda rocks. 

Bathropogon echinatus, Baudarocks. 

Anatherum muricatum, inundated 
ground. 

Sorghum vulgare, cultivated. 
S. IIalei)ense, thickets, &c. 

Raphis cseruleus, rocks. 

R. montanus, rocky woods. 

R. seirulatus, Patha. 

Aiulropogon tenellus, poor gravelly 
soil. 

A. Bladhii, pastures. 

A. annulatus, thickets. 

A. pertusus, pastures. 

A. orthos, pastures. 

A. Ischacmum, rocky jungles. 

A. {Cymbopogon) pumilus,pastures. 
A. Martini {Nardoides, Nees), rare. 

pastures, Patha. 

A. Schoeuanthus, gardens. 

Ilctero’pogon contortus, pastures, 

abundant. 

Anthistiria, sp. {Musd), pastures, 

the best hay. 

A. arguens, pastures, coarse hay. 

Iseilema argutum, marshes. 

I. prostratum, moist pastures. 

Apluda aristata, thickets. 

StipecB. 

Aristida vulgaris, pastures. 

A. Royleana {murina, Nees), pas¬ 

tures. 

A. capillacea, pastures. 

OlyrecB. 

Coix gigantea, marshes. 

C. barbata, rocky thickets. 

Zea Mays, cultivated. 

ChdoridecB. 

Chloris decora, pastures. 

Gymnopogon digitatus, thickets. 

Eleusine coracana, cultivated. 

Leptochloa filiforniis, shady places. 

L. retroflexa, black soil. 

L. trigonoides, Sehonde. 
Dactyloctenium iEgyptiacum, waste 

places. 
Cynodon Dactylon, abundant. 

Acrachne verticillata, ploughed land. 

Schcenfeldia pallida, dry ground. 
Melanocenchris mon ceca,dry ground. 

Ilordecs. 
Hordeum hexastachyon, cultivated. 

Triticum restivum, cultivated. 

Itottbcelle(E. 

Meorchium rugosum, black soil. 

Mnesithea Imvis, moist pasture. 
Hemarthia fasciculata, moist pasture. 

Ophiurus corymbosus, black soil. 

Rottbcellia exaltata, edges of rich 

fields. 
Manisurus granulatus, rocks or gra¬ 

velly ground. 
Oropetium Tliomma, rocks or gra¬ 

velly ground. 

Foece. 

Poa annua, walks, fields, &c. 
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Eragrostis bifaria, rocks. 

E. plumosa, iields. 

E. verticillata, fields. 

E. diandra, fields. 

E. unioloides, fields. 

E. nutans, black soil. 

E. viscosa, edges of ponds. 

E. megastachya, fields, common. 

E. poeoides, fields, common. 

E. Brownii, edges of ponds. 

E. cynosuroitles, low ground, com¬ 

mon. 

Elytrophorus articulatus, ponds, 

rice-fields. 

JBamhusecd. 

Bambusa stricta, rocky hills. 

OryzecE. 

Oryza sativa, cultivated. 

Lcersia aristata, ponds. 

ACROGENS. 

EnizosPEEMEa:. 

Marsilia quadrifoliata, ponds and 

ditches. 

EqUISEXACEvE. 

Equisetum debile, fields. 

Chaeace^. 

Chara verticillata, streams. 

Saltiniacb.e. 

Azolla, sp., ponds and streams. 

LxCOPODIACEiE. 

Selaginella imbricata, Patha. 

POErPOHIACEyE. 

Poljqjodium proliferum, wet rocks, 

Patha. 

Nephrodium unitum, wet rocks, 

Patha. 

Pteris amplectens, wet rocks, Patha. 

P. radiata, dry rocks and walls. 

Adiantum vestitum, dry rocks and 

walls. 

A. Capillus-Veneris, walls and wet 

rocks. 

Cheilanthes dealbata, dry rocks. 

Betace^. 

Hypnum, sp., wet rocks, Patha. 

Phascum, sp., damp earth, common. 

Notes. 

The question of the foreign origin of the custard-apple admits 
of but little doubt on my mind. Those who argue in favour of 
its being indigenous quote the native name Sitaphal, and the tra¬ 
dition that it was upon it that Sita supported herself during her 

long w'anderings in the forests in Bundelkund. And they state 
that it is met wuld in many parts of the jungle of central India. 

It is certainly found in great abundance on certain hills in 

Bundelkund; but on no hills is it found on which there are not 
large forts, e.y. Marfa, Kallinjer and Ajigarh. I have never seen 
a bush of it on any other, not even those next adjoining, and from 

all the inquiries I have made among the natives I gather that it 

IS not found in any other locality. 
The only place which has been specifically mentioned to me as 

a habitat is the hill of Asirgarh, likewise crowned by a fort. I 
see therefore no reason to doubt that it has run wild on these 

hills from gardens inside the fort. The large seeds dropped by 

birds, monkeys, or bears would readily germinate; the only mat- 



322 ME. M. P. EDGEWORTH ON THE FLORA OF BANDA. 

ter for surprise is, that it has not been more widely diffused. I do 

not admit the closeness of the resemblance of the fruit described 

by Capt. Abbott, in vol. xvi. J. A. S., p. 666, to the custard apple. 

It might as well represent a Jack fruit—^but is rather, I imagine, a 

fancy composition than an imitation of any real fruit. 

Alysicarpus tetragoxolobus. Procumbens, abasi ramosus, ramis 

teretibus linea pilosa notatis, foliis breviter pctiolatis ovatis oblongisve 

obtusis, supremis angustioribus basi subcordatis supra glabris subtus 

strigosis stipulis basi latis subcordatis cuneatis acutis ciliatis petiolo 

longioribus, racemis laxis terminalibus oppositifoliisque, bracteis late 

ovatis acutis striatis puberulis ciliolatis, prae anthesi caducis, bifloris, 

rachi pedicellisque puberulis, calyce 4-fido segiueuto superiore bifido, 

omnibus acutis puberulis longe pilis albis ciliatis in fructu approxima- 

to-imbricatis, articulum secundum superantibus; leguminibus 4—8- 

articulatis, inter articulos valde contractis subarcuatis articulis plus 

minus obliquis, inaequaliter quadrangularibus angulis costatis, lateribus 

valde reticulato-rugosis puberulis, infimo stipitiformi et supremo mu- 

cronato sterilibus. 

This much resembles in habit A. monilifer and A. styracifoliiis, 

and like them grows in barren grassy places, but is easily distin¬ 

guished by the line of hairs on the stem and the 4-angled legume. 

Its flowers open about noon, and close at 2 or 3 p.m. 

A. GRACILIS. Erecta glabra ramosa, ramis teretibus, stipulis scariosis 

acuminatis subvaginantibus petiolo longioribus, foliis unifoliolatis pedi- 

cello caudiculatis, stipellis minutis punctiformibus, foliolo anguste 

elliptico basi subcordato apice mucronato, supra glabro, subtus pal- 

lido, parce piloso, racemis axillaribus terminalibusque, bracteis caducis 

^-floris, calyce 4-fido segmentis ciliolatis, superiore breviter biden- 

tato nec bifido, vix imbrieatis, legumine calyce plus duplo longiore 

3—5-articulato moniliformi articulo supremo mucroniformi pubemlo, 

ceteris obliquis valde contractis subcomprcssis glabris vix reticulatis. 

This differs much in habit from all the other species I know; 

very slender, about 2 feet high, growing on shady rocks at Gurh- 

rampur. 

In the Kew Herbarium it has been referred to A. hupleurifolius; 
but the habit is very different, and there is technical difference 

in the calyx. 

Luffa Bandaal. I have little doubt that this is Roxburgh s 

species, which was sent to him from Cawnpore, and is called Ban- 

dal by the natives ; but bis description is imperfect and somewhat 

incorrect. I have never seen the plant climbing, and the echini 

of the fruit are not ciliate, while the leaves are uniformly 5-lobed; 

however, the leaves of all curcubits vary so much that they are 
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not a character at all to be relied on ; should it be a different spe¬ 

cies it should be called X. longistyla. The following is the de¬ 

tailed description. 

Dioiea, diffusa, ramis subglabris scabriusculis, foliis longe petiolatis 

5-lobis, lobo medio longiore acuto plus minus sinuato-lobato, ceteris 

acutis vel obtusis denticulatis, utrinque scabris glabris, cirrbis bifidis, 

pedunculis geminis axillaribus uno longissimo l-floro, altero racemoso 

multifloro, bractea parva ovata, pedicellis gracilibus, calyce 6-fido ro- 

tato, corolla rotata 5-fida tenui alba, segmentis obtusis extus parce 

pilosis, staminibus 5 triadelphis; 5 peduncidis solitariis unifloris 

petiolo (adulto) brevioribus, calyce villoso, limbi laciniis 5 acutis, 

corolla subrotata ut in ^, stylo longo apice 3-fido, stigm. 3 bifidis, 

peponide ovato v. subgloboso ecbinato, echinis glabris, apice stylo 

persistente, increscente apiculato. 

The fruit is bitter, and is sold in the bazaars as a horse-medi¬ 

cine. It grows abundantly on marshy land at the commencement 

of the rains; the flowers open in the morning, and close before 

10 a. m. They are pure white, and very delicate in texture. 

Adknostemma angustifolia. Foliis lineari-lanceolatis utrinque 

acuminatis longe petiolatis serrulatis, corymbis oligocephalis, acheniis 

laevibus glandulis pedicellatis coronatis. 

My specimens were gathered very late in the season. I could 

find but a single flower, and therefore cannot now^ give a more 

detailed description. 

PuLiCARiA SAXicoLA. Dccumbcns, ramis divaricatis incanisve, demum 

glabratis foliosis apice 1-cephalis, foliis omnibus sessilibus angustis 

oblongis ramo subadpressis integris vel remote denticulatis obtusis 

apice calloso-mucronulatis utrinque plus minus sericeo-pubescentibus, 

iuvolucri squamis exterioribus arachnoideo-lanosis oblougis latiusculis 

apice subiter attenuate liberis, junioribus foliaceis demum spliacelatis, 

infimis infra glabriusculis, sursum pilosis subiter cuspidatis, fl. radii 

ligula 3-nervia, styli ramis longis apice acumine appendiculatis, fl. 

disci 5-meris margine incrassatis, antherarum caudis latiusculis basi 

sublaceris, styli ramis brevibus lanceolatis post anthesin caducis, 

pappo exteriore coroniformi lacero vel ciliato-dentato, inferiore 10-se- 

toso setis apice barbellatis subplumosis, achenio subtereti compressi- 

usculo lineis 5 pilosis instructo, receptaculo alveolate parce piloso. 

Grows on the rocks or gravelly debris of the granite hills, as 

at Sehonda, Kurthal. The solitary loug-peduncled heads, sessile 

not stem-clasping leaves, and the pappus distinguish it readily 

from all the species in D.C. 

Gymnema me Lie IDA. The only decided character by which I 
^an distinguish this from O. sylvestris is that the squamulm of the 
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corolla are acute and covei' the gynostegium, not obtuse and shorter 

as described by Decaisne. The leaves are more lanceolate and 

more sharply pointed than in the specimens of G. sylvestris that 

I have seen. 

I have given the name from the peculiar quality of the leaves. 

A leaf chewed in the mouth deprived it of all power of tasting 

anything sweet for many hours afterwards. 

Tkichodesma hirsuta. Erecta, ramosa, hirsuta, ramis 4 -angularibus 

sulcatis, foliis cauliuis oppositis sessilibus ovato-lauceolatis scabro- 

hirsutis floralibus oblongis alternis subamplexicaulibus, ])e(licelhs 

Dutantibus calycibusque hirsutis, sepalis basi longe sagittatis acumiua- 

tissiinis in fructu apcrtis (nec clausis ut in indica), corolla; caerulese 

segmentis rotundatis apice subito in caudulam productis, uuculis 

Itevibus. 

This differs from T. indica in habit and pubescence, and in the 

shape of the leaves ; the horns of the calyx are much longer than 

in T. spinulosa. 

Rhabdia viminea. Suffrutex glaberriraus, ramis virgatis teretibus, 

foliis snbalternis v, irregnlariter dispositis crebris crassiusciilis obo- 

vatis spathulatisve subsessilibns mncronatis glaberrimis margine tan- 

tuin pilis paucis adpresse strigosis, floribus vel solitariis vel in cyniis 

subdichotomis in apice ramulorum dispositis, calyce 5-partito seg- 

inentis anguste ovatis acuminatis quincuncialibus strigose ciliatis, 

corolla campanulata 5-fida aestivatione 5-unciali glabra, staminibus 

5 basi corolla; ortis, inclusis, filamentis latiusculis subito attenuatis, 

antheris terminalibus basi hxis sagittatis rima laterali dehiscentibus, 

polline elliptico, ovario biloculari glabro ovulis 4 pendulis, stylo bifido, 

stigmatibus capitatis; bacca 4-sperma succo aqueo fulvo, dissepi- 

mento evanido, seminibus 2-3 ssepe abortivis, testa dura, embryo 

leviter curvato in medio albuminis tenuis sito, cotyledonibus planis 

crassiusculis obovatis. 

This shrub is very peculiar in its habit, growing upon granite 

rocks in the bed of the river often submerged for weeks, its long 

branches hanging down into the water when the rocks are left 

exposed. These branches are so flexible and tough, that they 

may be tied in a knot without breaking. 

I have entered fully into the description, as there is some doubt 

in my mind whether this should not be referred to Ehretia, or 

whether, with another very similar species which differs in having 

silky pubescence, found by Major Madden in the same sort of 

position on rocks in the Kali Granga in Kemaon, which I propose 

calling jB. sencea, it should not be considered to belong to the 

South American genus Bhabdia. 



MR. M. P. EDGEWORTH OK THE EEORA OF RAKDA. 325 

The differences between the two genera appear to consist first 

in the aestivation of the calyx, secondly in the shape of the corolla, 

thirdly in the proportionate length of the stamina and corolla, 

fourthly in the insertion of the stamina, fifthly in the position of the 

anther on the filament, sixthly the style whether bifid or sim2)le, 

seventhly the nature of the berry, eighthly the nature of the albu¬ 

men, and ninthly the shape of the embryo. In the first, second, 

third, fourth, fifth, and seventh points, it is a Bhabdia; but in the 

sixth its bifid style, in the eighth its thin scarcely fleshy albumen, 

and in the ninth the slightly curved embryo would make it rather 

an Ehretia. I think the preponderance of characters, added to 

the habit give the verdict in favour of Rhabdia. 

Ebermaiera pedicellata. Glabriusculapartibus juiiioribus lanato- 

puberulis, foliis ovatis oblongisve in petiolum attenuatis obtusis inte- 

gris, fl. ternis axillaribus pedicellatis, bracteis anguste ovatis basi 

attenuatis calycisque laciniis glanduloso-ciliatis, corolla; fauce fila- 

mentisque pilis parvis rubris instructis, antherarum loculis mucronatis, 

ininorum discretis. 

Found in the inside of the ancient fort of Louri. 

CoMMELiNA GELATiNOSA. Caulibus ramosis semiteretibus uno la¬ 

tere piano scabro pubescente, foliis oblongo-lanceolatis aciiniinatis 

subina;qualibus subtus glaucis minute puberulis supra scabris breviter 

petiolatis vaginis striatis margine fisso ciliatis fauce barbatis, spathis 

falcatis acutis turbinato-cucullatis uni- rarius bipedicelliferis, pedicellis 

ambobus floriferis, capsula 3-loculari 3-sperma striata. 

Rocks at Banda. 

Caules ramosi geniculati diffusi subascendentes; vaginae breves striatae 

scabriusculae margine ciliatae ore barbatae; folia oblougo-linearia 4-5- 

pollicaria. Spathac terminales subcorymbosae pedunculatae bracteis 

hyalinis ovatis pedunculum intra vaginam amplectentibus, falcatac 

acutae turbinato-cucullatae striatae parce pilosae succo gelatinoso plenae. 

Pedicelli singuli inclusi, ramis gemini (altero exserto) 3-4-flori quorum 

plerumque unus tantum fructifer; sepala 3 hyalina, superum ovatum 

acutum erectum, 2 concava, obtuse deflexa prope apicem in unum 

coalita, cyathum emarginatum formantia. Petala 2 longe uuguiculata, 

limbo orbiculato, pallide caerulea, tertium minimum hyalinum ellipti- 

cum acutum ; stamina 3, duorum antheris ovatis caeruleis, tertii flava 

(valvis nigrescentibus) late sagittata basi deformata, dorso glandulosa, 

Parantherae eruciatae glanduliferae. Stylus in alabastro circinatim, 

defloratione spiraliter tortus. Capsula 3-loba, 3-sperma, tenuitcr 

striata, in spatha nidulans; semina majuscula nigra non lucida. 

This comes nearest to C. Donii, striata, and angustifolia, but is 

immediately distinguishable from them by the scabrous upper 
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surface of the leaves, as well as other points. The spathes are 

generally filled with a clear gelatinous substance. This agrees 

with Thwaites 3224 from Ceylon in the Kew herbarium, under 

the name longifolia. 

Panicum tkiflorum. Annuum, repens, moUiter pubescens, cul- 

mis decumbentibus semiteretibus pubescentibus, vaginis laxis, ligula 

breviciliata, foliis oblongo-linearibus basi subcordatis apice breviter 

acuminatis quandoque latiusculis, panicula pauce ramosa tomeiitosa, 

racetnis rectis subalternis divergentibus, rachi et rachilla excavatis 

dorso tomentoso angulis scabris, pedicellis pilosis setis paucis fulcratis, 

locustis 3, 2 vel 1 subsessili late ovatis acutis, trifloris (rarius 2-); 

glutnis 2, exteriore subdecurrente subhyalina obscure 3-nervia cete- 

ras basi arete amplectente, interiore late ovata 5-nervia, floribus 

3 (v. 2), quorum 2 (v. 1) neutris, 1 c? flore inter neutros, fl. neutro 

inferiore 1- rarius 2-paleato palea exteriore 5-nervia acuta, interiore 

hyalina alterius fioris neutri palea exteriore duriore concava 5-nervia 

apiculata, interiore hyalina oblonga margine involute bidentato, floris 

fertilis paleis rugosis, exteriore concava 3-nervia, nervis prominentibus 

glabris, acutiuscula interiore isti inclusa, niargiuibus involutis sub- 

auriculatis, lodiculis majusculis, dolabriformibus crenulatis, staminibus 

3, antheris vix exsertis fuscis, stylis 2 a basi divergentibus, stigma- 

tibus ramoso-plumosis, semine hinc compresso. 

Among rocks at Banda; I formerly found it at Hudour in fields^ 

in the Sikh states; the number of florets at once distinguishes it 

from the whole genus. 

ScHtENFELDiA PALLIDA. Annua, ramosa, glabra, vaginis margine 

ciliolatis ligula ciliato-membranacea, foliis linearibus hinc illinc pilis 

perpaucis sparsis demum convolutis, spicis geminis (raro solitariis ter- 

nisve)secundis confertifloris(2^-3-uncialibus),rachis margine serrulato, 

locustis 1-floris sessilibus bifariis; glumis 2 persistentibus acute cari- 

natis nervo medio sulcatis, apice in setulam productis, in priore majore 

paleis plus duplo longiore, flore in callo sericeo stipitato bipaleaceo, 

palea exteriore majore alteram plane enervem involvente extus pube- 

rula sub apicem fissum aristam longissimam bispidam gerente, lodiculis 

glabris carnosis apice emarginatis, stam. 3, anth. flavis, ovario fusi- 

formi, stylis basi approximatis apice plumoso paullo exsertis, semine 

longo subfusiformi magno caeruleo. 

The only described species of this genus is a native of Senegal. 

Having seen only the gen. char, in Endlicher, I know not how far 

this may differ specifically. It may be the same. ^This plant 

grows pretty abundantly on barren' kunkury ground, old roads, 

&c.; at Banda it has a very peculiar light straw-colour. 
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Note on the Structure of Medicago sativa, as apparently afforrling 

facilities for intercrossing of distinct flowers. By the Kev. 

George HenI^low, M.A., F.L.S. 

[Eead November 16, 1865.] 

In the flowers of this plant, the vexillum is inserted by a short 

claw, and is so folded as to leave a depression inside along tlie 

medial line. The alae have slender claws, there being on the in¬ 

side face of the limb of each petal a tooth-like process projecting 

forwards, and which is also produced backwards parallel to the 

claw. These latter backward extensions of the processes converge 

over the stamens, and pressing on the staminal tube confine it in 

its position. The petals of the carina present each a depression, 

which receives the process projecting forward on the inner face 

of the corresponding alary petal. The carinal petals cohere, and 

include the extremity of the staminal tube and pistil, together 

with the anthers. 

The walls of the staminal tube are remarkably thick, its tissues 

being distended with fluid. The tissues become gradually thin¬ 

ner towards the edges of the fissure on the upper surface. The 

cells are of about the same shape and dimensions on both surfaces, 

being more or less oblong and united by oblique ends. The aver¬ 

age length is 'OOSId to ’0046 inch, and breadth ‘00115 inch. Nine 

small bundles of spiral vessels pass into the extremities of the free 

portions of the filaments. 

The tube is at first horizontal, the extremity being concealed 

Within the adpressed petals of the alae and carina; but if any ob¬ 

ject, as a pin, be directed down the channel formed by the vexil¬ 

lum, its point will be conducted into the small elliptical space 

between the alae, and immediately in front of the backward exten¬ 

sions of the tooth-like processes. On pushing the pin further, it 

can scarcely avoid pressing against these processes in a lateral 

direction; the consequence is, that the tube is instantly released, 

and springing upwards strikes violently the vexillum, and dashes 

the pollen both against it and upon the pin, and then assumes a 

vertical position and a rigidly curved form. 

The tenth or free stamen appears to have no independent elas¬ 

ticity, but is simply forced upwmrds and bent by the action of the 

coherent filaments. Having once become curved, it is impossible 

to straighten the tube so as to make it assume its original position, 

Without causing a transverse fracture. 

I have not been able to discover whether the curvature is caused 

ETNN. PHOC.—BOTANY, VOL. II. r. 
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by distention of the cells on the convex side or a corresponding 

emptying of those on the concave, as no apparent ditference could 

be detected either in the relative size of the cells or in the amount 

of moisture they relatively contained; for they all presented a 

similar appearance: but it is possible to examine them only after 

the tube has become curved; for the moment it is liberated from 

the petals, it instantly assumes that form. Possibly some such 

arrangement as the above may exist while it is in the horizontal 

condition, thereby retaining a state of unstable equilibrium, which 

is instantly destroyed by the process of erection and curv^ature. 

The erection of the staminal tube is quite independent of the 

pistil, which may be severed from the receptacle without any 

displacement of the stamens by passing a scalpel through the 

enlarged orifice at the base of the slit on the upperside. On the 

other hand, if the pistil be subsequently removed, i. e. after the 

stamens are freed, it will be found to exhibit no elasticity or even 

tendency to become curved. Simultaneously with the erection of 

the stamens, and in consequence of the superior processes of 

the alae being displaced, the alae and carina immediately drop down, 

firmly locked together, and give that peculiar “gaping” appearance 

not uncommon amongst papilionaceous corollas. The petals of the 

Carina also possess a strong inherent tendency to diverge and to 

become horizontal. This tendency seems to aid considerably the 

uprising of the stamens. 

With regard to hive-bees sucking the nectar from the flowers 

of h^dicago saliva, they were frequently visited by them, but in 

no instance could I find that they had power enough to set free 

the staminal tube. Jfo opportunity of observing bumblebees 

presented itself 

The peculiar property of the ejection of the stamens is common 

to all other species of Medicago that I have observed. 

The natural inference that one would draw from the above- 

described structure of the stamens is, that it is in some way pur¬ 

posed to secure the intercrossing of distinct flow'ers ; and obser¬ 

vations made by Mr. Darwin on J^Iedicago lupulina* would seem 

* Note on Utledicago lupulina, communicated by Mr. Darwin:— 

“ I eovered a number of plants with a net (which I know does not injure their 

seeding), and left others close by uncovered, and these were visited incessantly^ 

by bees. I could not compare their relative fertihty with accuracy, on account ol 

the easy shedding of the seed; but I gathered 150 not quite ripe pods of both; 

those from under the net weighed 77 grains, and those visited by the bees weighed 

101 grains. No doubt the difference in tlie weight of the seed would have been 

considerably greater, as the pod is formed indejiendently of the number of seed*- 
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to favour this supposition. But while this would seem to be 

effected by the stamens springing up in Iledicago, as also in 

Genista and Cytisus (though in these two and, perhaps, other 

instances there appears to be no curvature of the staminal tube), 

the more general way would seem to be by the depression of the 

Carina with or without that of the alse. This has been already 

observed by Mr. Darwin and others in lupinus, Plia- 

seolus, &c., and by the present writer in Onobrychis, Lotus, La- 

thyrus, &c. 

Hypothetical Origin of DiadelpTious Stamens.—It would seem 

probable that the diadelphous condition of the stamens, and the 

fact that the sheath gapes at its base, favour the uprising of the 

bundle. Had the stamens been monadelphous, their future con¬ 

dition would be apparently more or less impeded by the corru¬ 

gations on the upperside which would, on that hypothesis, have 

presented themselves. If the above idea be worthy of consider¬ 

ation, might not the diadelphous condition of other species, wdiose 

stamens have no power of erection, be regarded as instances of 

the retention of a particular structure whose function is in abey¬ 

ance ? while the greater degree of integration presented by the 

monadelphous species would seem to point to a further advance 

in structure by the complete f usion of the upper stamen with the 

anterior nine, so that those species which have diadelphous 

stamens would be in a transition state between entire freedom or 

differentiation (as in Cercis siliqxiastrvm) and complete integra¬ 

tion (as in JJlex, Genista, &c.). 

Note on the Existence of the irweCypetrus Papyrus,!^., in Palestine. 

By the Eev. H. B. Tristram, M.A., F.L.S. 

[Read March 1, 1866.] 

During my travels in Palestine in 18G4, I was pleased to find a 

Papyrus growing luxuriantly by the shores of the Lake of Galilee, 

close to the Ain et Tin, on the north of the plain of Geunesaret. 

Some stems which I measured exceeded 10 feet in length. 

I afterwards found in the almost inaccessible marshes of the 

Huleh (the ancient INIerom) many acres of the same plant. It 

is noticed by Dr. Thomson in his ‘ Land and Book,’ Avho gives 

a fair popular description of the plant under its familiar Arabic 

name of “ Baheerf but without knowing that the classical and 
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modern Papyrus" is simply a form of the original Baheer" 

The stems are cut down by the Bedouins for a less 

noble purpose than they served under the fostering care of the 

Pharaohs, viz. for the thatching of their huts and roofs, and for 

mats; and the roots are collected for fuel. 

I preserved, unfortunately, but one specimen from the Lake of 

Gralilee, and none from Merom. Since the Papyrus syriacus is well 

known as growing on the plains of Acre and Sharon, I was assured 

that this must be the same. Feeling, however, some suspicion on 

the subject, I forwarded my specimen to Professor C. C. Babington, 

of Cambridge, who assures me that he has no doubt of its being 

the true Cyperus Papyrus, and not the plant usually cultivated 

under that name, which is the Cyperus syriacus of Parlatore, who 

has published an excellent paper on the two plants in the 

‘ Memoires par divers Savants Etrangers,’vol. xii., Institut de Paris, 

with plates. 

I regret that at the time of my visit the seeds were not ripe, 

as Prof. Babington informs me that no living specimen of the 

true Cyperus Papyrus exists in our botanical gardens. 

He also adds that it is only known now to grow in marshes of 

the White Nile in Nubia, 7° north, but is lost in Egypt, and that 

ray discovery, though simply a corroboration of the statement ot 

Bruce (Travels, vol. vii. p. 115), may be of some interest. 

It appears to me that the discovery of this species so far north 

as the upper end of the Lake of G-alilee is important when view'ed 

in connexion with our discovery of so many African species of fish 

in that Lake—the more so as the ornithological and mammalian 

forms which recall the African fauna do not extend so far up the 

Jordan basin, and it was to the south of the Dead Sea that we 

obtained most of our African types, as shown by Mr. Lowne in 

his paper (supra, p. 201) on the flora of the Wady Zuweirah. 

I may add that I have taken measures to secure some of the 

seed being collected this year for transmission to Dr. Hooker and 

Prof. Babington. 
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Memorandum on the Genus Thamnea, Solander, and other Bru- 

niacese contained in the South African I^tharium of the late 

Dr. Burchell, E.L.S. By Professor Oliver, P.E.S., F.L.S., 

Keeper of the Kew Herbarium. 

[Read March 1, 1866.] 

In the Cape collections of the late Dr. Burchell there are numer¬ 

ous specimens of four species of the curious and little-known 

genus Thamnea, Solander, including specimens of the only species 

hitherto described—T. unijlora. Thamnea was first made known 

by M. Brongniart in 1826 (Ann. Sc.Naturelles, ser.l. t. viii. p.386). 

In his remarks upon it he called attention to the remarkable 

structure of its ovary, which he described as unilocular, with a 

slender central column, enlarged at the apex into a disciform pla¬ 

centa, round which are suspended, apparently, ten ovules. This 

unilocular condition he rightly ascribed to the “ destruction des 

cloisons des loges\' and from the (apparent) number of ovules he 

inferred that the ovary was probably normally 5-celled, each cell 

being biovulate, the number of ovules in each cell of the ovary 

in other genera of Bruniaceae never exceeding two. 

Dr. Burchell’s specimens enable me to ascertain satisfactorily 

that Thamnea is dicarpellary In two of the species {T. depressa 

and T. hirtella) the ovary is either wholly bilocular at the time of 

hoovering, or nearly so. In T. unijlora I find two distinct opposite 

ridges On either side of the central column upon the underside 

of the plane top of the ovary, indicating the suppressed dissepi¬ 

ment. In T. gracilis, on the other hand, there is a similar ridge 

upon but one side of the ovarian cavity, and certainly no trace of 

it on the opposite side. How to explain such a condition in the 

absence of any obliquity in the flower indicating it to be mono- 

carpellary I cannot tell. .In none of the species do the ovules 

appear to exceed four to each cell; in two species they are gemi¬ 

nate. All the species agree in their solitary terminal flowers 

(sometimes however upon very short lateral ramuli), in their 

wholly inferior plane-topped turbinate ovary, elongate simple 

style, and (in three of the species) one-seeded fruit. The species 

of Thamnea may be described as follows ;— 

Ovula 8 (in utroque loculo 4). 

!• T. UNIFLORA, Sol., Brongn. in Ann. Sc. Nat.sir. l.t. viii. Erecta, 

glaberrima, ramulis strictis, folds arete adjiressis imbricatis lanceolatis 

* Dr. Sender, in ‘ Flora Capensis,’ ii. 324, eays 1- (or 5-2-) celled. 
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trigonis obtusiusculis, involucralibus teniiioribus conformibus uucem 

monospermam turbinato-ellipsoideam leviter sulcatam excedentibus, 

ovario uniloculari (dissepimento incompleto vel subnullo). 

Cape of Good Hope, Masson! in Hb. Mus. Brit, et Benth.; Hottentot- 

Holland Kloof, Burchell\ in Herb. Kew. (no. 8274). 

I find only 4 ovules to each carpel, as stated in Messrs. Bentham 

and Hooker’s Genera Plantarum (i. 671), not 5 (10 altogether) 

as described, though with some hesitation, by M. Brongniart. 

The two outer of each four are very early arrested. The fruit is 

one-seeded. The inner wall of the pericarp shows two opposite 

lines or ridges, indicating the position of the dissepiments, which 

become wholly or in great part reabsorbed. 

2. T. HiRTELLA, sp. nova. Decumbens, ramulis floriferis adscendentibus 

fastigiatis sparsim pilosulis, folds lanceolatis trigonis obtusis imbri- 

catis laxe adpressis, involucralibus lineari-laiiceolatis pilosis ciliatisve 

apice subpatentibus recurvisve, ovario biloculari (vel dissepimento iu- 

terdum imperfecto). 

Cape: on Witsenberg, near Tulbagb, Burchett! in Herb. Kew. (no. 

8685). 

Fruticulus with procumbent primary branches throwing up 

numerous flowering ramuli, attaining probably from 4-8 in. to 

1-2 ft. in height. 

Ovula 4 (vel in utroque loculo 2). 

3. T. DEPRESSA, sp. nov. Procumbens, glabra, ramulis floriferis bre- 

vibus numerosis adscendentibus subfastigiatis, folds minutis adpressis 

imbricatis ovatis deltoideisve trigonis obtusiusculis, involucralibus 

conformibus mice ellipsoideo-truncata leviter sulcata paulo brevioribus, 

ovario imperfecte biloculari, ovulis geminatis. 

Cape : Baviaan’s Kloof, Genadendal, Burchett! in Hb. Kew. (no. 7^73). 

A low intricately branched shrub of 6-9 inches. 

4. T. GRACILIS, sp. nov. Erecta vel diffusa, glabra, ramulis gracilibus 

dichotomis strictiusculis, fodis arete adpressis imbricatis lanceolatis 

trigonis obtusiusculis, involucralibus exterioribiis ovatis, interioribus 

lanceolatis, nuce monosperma profunde sulcata brevioribus v. seqni- 

longis, ovario uniloculari 4-ovulato. 

Cape: summit of Craggy Peak, near Zvvellendam, Burchett 1 in Hb. 

Kew. (no. 7342). 

Shrub of 1 foot or less. I can find traces of the dissepiment 

upon one side only of the central column. The ovary and fruit 

are perfectly symmetrical, and the stigma is undivided. 

Mr. Burchell’s collection includes a plant nearly allied to Tilt- 
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tnannia lateriflora, Brongn. 1. c., having axillary flowers, and the 

apex of the ovary free as in that species, hut with two distinct 

styles. The ovary is two-celled, with the ovules in pairs. The 

young fruit is also wholly two-celled, with a thick bony dissepi¬ 

ment, but I do not remember to have found any seeds. This plant 

must, I think, be regarded as a link connecting Tittmannia with 

Sritma; and I would propose that the former genus, based upon a 

solitary species, be reduced*. Here is a description of Mr. Bur- 

chelTs new plant:— 

Brunia teres, sp. nov. Erecta, ramulis gracilibus fastigiatis, foliis 

minutissimis ovatis subtrigonis vel dorso convexis obtusiusculis arete 

adpressis iinbricatis, floribus axillaribus solitariis sessilibus, ovario 

infero biloculari, stylis 2 liberis, ovulis geminatis. 

Cape: Baviaan’s Kloof at Genadendal, Burchell! in Hb. Kew. (no. 

7700). 

There yet remains another remarkable Bruniacea, also collected 

by Mr. Burchell, allied in most technical points of structure to 

Berzelia, but wholly unlike that genus in habit. It is a much- 

branched softly pubescent shrub, with very minute sessile solitary 

axillary and terminal flowers, frequently shortly spicate. The 

petals are sessile and certainly valvate, the stamens included, the 

ovary scarcely or not at all gibbous, with a free apex, as in Ber¬ 

zelia, and a solitary suspended anatropous ovule. As there is but 

a solitary species thus characterized (or two very closely allied) it 

may be for the present referred to Berzelia, The following is a 

description of it:— 

Berzelia? (§ Mniothamnea. Flores minutissimi, in axillis foliomm 

solitarii, subspicati vel terminales bibracteolati; petala sessilia, aestiva- 

tione valvata; stamina inclusa. An genuspropriuml) CAi,L.VNOiDRa, 

sp. nov. Adscendens vel procumbens, ramulis tomentosis, foliis 

ovatis concavis callo atro minuto apiculatis, margine dorsoque pilosis 

vel rarius glabratis. 

Cape: Craggy Peak, near Zwellendam (no. 7382), and mountain near 

Valley-Rivier’s Poort (nos. 7097j 7116) Burchell \ in Hb. Kew. 

A divaricate shrub, varying 9 in. to 2 ft. in height. 

* M. Baillon (‘Adansonia’) suggests that Staavia, Linconia, and Berardia 

should be reduced to sections of Brunia, of which genus he would regard 

Baspailia as a uniovulate species; but tliis view is not likely to find general 

acceptance. 
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Note ou the presence of Stamens within the Ovarium of Boeckea 

diosmcefolia, Edge. By M. T. MASifeiis, Esq., M.D., E.L.S. 

[Eead April 5, 1866.] 

[Plate VIT] 

I OWE to the kindness of our President the opportunity of ex¬ 

amining the flowers which form the subject of the present com¬ 

munication, and which afford an illustration of a very rare terato- 

logical occurrence. 

In the normal flower there is a turbinate hollow calyx, whose 

limb is divided into five serrated lobes ; alternating with these 

latter, and springing from the throat of the calyx, are the petals. 

Originating from the same annular disk as the petals are the 

stamens, seven or eight in number. The ovary is partially adhe¬ 

rent, surmounted by a style, with two or three loculi, and an axile 

placenta, to which several small curved ovules are attached. 

The flowers upon which I have now to make a few remarks did 

not present anything peculiar in their outer parts; it was the 

ovaries alone which were the seat of the unusual appearances. 

Partially immersed within the expanded top of the flower-stalk 

and the calyx-tube, which is continuous with that organ, the ovary 

with its style complete did not show externally any indication of 

the change within. On cutting it across, however, in any direc¬ 

tion, numerous perfect stamens (filaments and anthers) were seen 

projecting from the walls of the cavity. In most of the flowers 

that I examined, the ovary was unilocular ; but in a few there was 

the usual axile placenta; yet even in these latter cases the stamens 

originated from the parietes of the cavity, and not from the pla¬ 

centa. The stamens presented different degrees of development: m 

some cases they were fully formed, the anther-lobes open, and the 

pollen exposed; while in other cases the filaments were involute 

or circinate, just as the ordinary stamens are in the unexpanded 

flower-bud. In some cases imperfect stamens were found, mere 

barren filaments, with or without rudimentary anthers at the top. 

In no instance did I find a perfect ovule, or, indeed, any trace of 

ovules. The stamens appeared to be arranged irregularly on the 

walls of the ovarian cavity ; and while they w^ere certainly more 

numerous at the lower portion (that now generally considered to 

be formed by the cup-like end of the pedicel), they were not want¬ 

ing in the upper half of the ovary (or that which is probably 

formed from the carpeUary leaves). 

There has, however, been so much diversity of opinion as to the 
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true morphological explanation of the ovarium of Myrtacece, and 

of its placentation, that it would be unsafe to draw any inferences 

from an isolated case such as the one before us; and as I have 

made no special study of this order, I content myself with a mere 

record of the fact. 

I may, however, remark that this case differs from most that 

have been recorded, wherein there has been a more or less com¬ 

plete substitution of anther for carpel, or where the tissues of the 

carpel have produced pollen, and so taken upon themselves the 

appearance and functions of anthers. Cases of this kind are not 

uncommon ; but here there were perfect stamens proceeding from 

perfect and completely closed ovaries. Moquin Tandon * cites 

from Agardh an instance which seems more closely to resemble 

the state of things in the JBcecTcea, and which occurred in a double 

hyacinth, wherein both anthers and ovules were home on the 

same placenta. Probably, though the fact is not stated, the ovary 

of the hyacinth was open; and we are told that the flower was 

double—that it was in fact modified and changed in more organs 

than one ; while in the Bcechea nothing at all unusual was observed 

till the ovary was cut open. The style was present even in those 

flowers where there was no axile placenta; hence in these cases it 

could not be, as Lindley stated it to be in the closely allied Bab- 

inytonia, a prolongation of the placenta. 

EXPLANATION OP THE PLATE. 

1. Longitudinal section of flower of Backea diosmcefolia, showing stamens pro¬ 

ceeding from the parietes of the ovary, which in this instance is unilocular. 

2. Transverse section of the ovary. 

3. Perfect, and 4. imperfect stamen from the ovary. All magnified. 

Descriptions of six new Species of simple-fronded Hymenophyl- 

lacete. By John Gtilbeet BAkEH. Communicated by Dr. 

Hooker, V.P.L.S., &c. 

[Read March 15, 1866.] 

[Plate Vila 

As the genus Trichomanes is defined in the ‘ Species Filicum,’ 

the section with undivided or slightly lobed fronds very nearly 

corresponds with four genera of Presl and Van den Bosch, viz. 

Cardiomanes, Lecanium, Hemiphlebium, sluA Microyonium. Writing 

in 1846, Sir W. Hooker enumerates nine species. One of theses an 

den Bosch subdivides into eight; and five additional species have 

since been described. In the Kew collection there are five more; 

* Flem. Terat. Veget. p. 218. 
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and these it is the principal object of the present paper to cha¬ 

racterize. Three out of the five were recognized as distinct, and 

named in manuscript by Sir W. Hooker. I propose to give 

a list of all the known species, including the novelties, arranged as 

in the ‘ Species Filicum,’ separating them into four groups, 

according to the character of the venation, and the absence or 

presence of the fainter intermediate veins, which Hooker calls 

reticulations, and Van den Bosch venae spurise, and to begin in each 

with the simplest and proceed towards the more divided forms of 

frond. The genera of Presl are founded upon the number of 

layers of cellules in the frond, and the circumstance of whether 

the mouth of the involucre be entire or shows a tendency to divide, 

as in HymenopJiyllum, into two distinct lips. 

Grenus Timchomanes, Smith. 

Subgenus I^iitrichomanes, Hooker. 

Section 1. Fronds quite simple, or slightly loibed. 

§ Venation flabellate. 

* Without spurious veins. 

1. T. RENiFORME, Forst; (Cardiomanes) Pres^. 

New Zealand. 

2. T. LiNEOLATUM, (Hemiplilebiuui) V. d. B. 

Tropical America, both islands and mainland. 

** Spuriously veined. 

3. T. PELTATUM, n. sp. Frondibus imbricatis tenuiter membranaceis 

scssilibus peltatis suborbiculatis, venis et venulis spuriis flabellatim 

dispositis, involucris paucis inclusis, ore late dilatato. 

Rhizome wiry, slender, wide-creeping, tomentose. Fronds quite 

sessile, attached to the rhizome near the centre or towards the 

base, suborbicular in general outline, half an inch to an inch and 

a half across each way, quite adpressed to the surface on which 

they grow, and conspicuously overlapping one another, bright 

green and delicately membranaceous in texture ; the margin un¬ 

dulated, wavy, and sometimes rather deeply cleft in a direction 

from the circumference to the centre ; the veins brownish, wavy, 

and closely placed, several times dicbotomous at a small angle, 

with numerous interrupted spurious veins between them at the 

margin and towards the centre; sori scattered, one to three in 

number; involucres cylindrical, coriaceous in texture, more or less 

exserted, with a very much dilated slightly two-lipped mouth. 

Samoa, July 1864, Powell, uo. 126. 
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A very distinct plant, most like T. membranaceum in texture and 

appearance, but smaller in size, different in habit of growth, and 

not furnished with the row of double peltate scales which in that 

species margin the outer edge of the frond and form the principal 

characteristic of Presl’s genus Lecanivm. There is a T. peltatum 

of Poiret, which Sir W. Hooker places as a synonym of Hymeno- 

phyllum JVilsoni. 

4. T. MEMBRANACEUM L.; (Lecaniuin) Presl. 

Tropical America, both islands and mainland. 

5. T. cuspiDATUM, fVilld.; (Microgonium) Pre5/. T. Bojeri, Hook, 

4" Greville, leones Fil. t. 155. 

Mascaren Isles. 

1). T. Motleyi, (Microgonium) V. d. B. Hymen. Javan, p. 5, t. 1. 

Borneo. 

7. T. Godmani, TfooAr. MS., n. sp. Frondibus stipitatis suborbiculatis 

vel obovatis, marginibus subintegris vel parce lobatis, venis et venulis 

spuriis flabellatim dispositis, involucris paucis inclusis, ore integro 

dilatato. 

Rhizome wide-creeping, slender, tomentose. Stipes a quarter to 

half an inch long, tomentose like the rhizome, or naked. Fronds 

thinly membranaceous in texture, measuring from a quarter to 

more than half an inch each way, orbicular or obovate, the margin 

undulated, nearly entire, or slightly lobed, as if furnished with a 

central costa in the lower part, but flabellately veined above, the 

veins close, two or three times dichotomous before they reach the 

margin; spurious venules indistinct; sori one to nine, terminal 

on the central veins; involucres cylindrical, tapering at the base, 

quite sunk in the frond, the mouth much dilated but not two- 

bpped, the receptactfe included or exserted. 

Gautemala, Salvin 4' Godman; Panama, Hayes, no. 33. 

Most like T.punctatum in appearance; but that falls under 

^Icmi-plilehium, this under Microgonium, T. Motleyi has a frond 

similar in size and outline, but a solitary completely exserted in¬ 

volucre. 

S. T. PUNCTATUM, Poiret; (Ilemiphlebiura) Presl. 

Tropical America, both the mainland and islands. 

T. REPTANS (probabl)' of Swartz, certainly of Hooker and Greville 

including sphenoides of Kunze, at any rate in greater part), (Ilemi* 

phlebium) Presl. 

Tropical America, both the mainland and islands. 
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§§ Venation pinnate, or fronds at any rate furnished with a 

distinct central costa from the base to the apex. 

* Without spurious veins, 

10, T. Barklianum, n. sp. Frondibus stipitatis lineari-oblongis indi- 

visis, venis pinnatitn dispositis, venulis spuriis nullis, involucro soli- 

tario terminali, ore integro late alato. 

Rhizome slender, creeping, copiously branched, matted with 

brown tomentum. Stipes one to two lines long, tomentose. 

Frond membranaceous in texture, not more than two or three 

lines long by one broad, in shape irregularly linear-oblong, the 

edge a distinct undulated line, more or less clearly ciliated, the blade 

furnished with a distinct midrib, from which proceed, at an angle 

of about 45°, to the margin, at nearly regular intervals, six to eight 

erecto-patent lateral veins on each side •, intervenary spaces not 

reticulated ; sori solitary, placed at the apex of the terminal vein, 

into which the base is narrowed gradually; the mouth broadly 

winged, but not two-lipped; the apex of the frond continuous 

with the wing on one side; the receptacle equal to the involucre 

or exserted. Discovered by Sir Henry Barkly, the Governor of 

^Mauritius, and Lady Darkly, at the Tamari cascade in that island. 

This species and Hytnenophyllum parvifolium, described below, are 

probably the most diminutive of known ferns, as it would take 

upwards of fifty fronds of average size to cover a square inch. 

This species and the next would probably be considered by \ an 

den Bosch a distinct genus, differing from Microgoniim by the 

absence of spurious venules. 

11. T. ViTiENSE, n. sp. Frondibus substipitatis oblongis integris vel 

bifidis costa centrali sola, venis lateralibus et venulis spuriis nulbs* 

involucro solitario terminali incluso, ore integrq subdilatato. 

Forming close densely matted patches. Rhizome slender, wide- 

creeping, branched, tomentose. Stipes one to three lines long, 

sometimes absent. Fronds linear-oblong or oblong, usually undi¬ 

vided, occasionally emarginate or bifid, quite entire at the margin, 

furnished with a distinct midrib, but w'ithout either lateral veins 

or spurious venules ; involucre urceolate-cylindrical, solitary, ter¬ 

minal, quite sunk in the frond, the slightly dilated entire mouth 

equalling the margin. 

Fiji, Milne. 

Readily distinguished from the preceding by being without 

lateral veins. When the frond is forked, the midrib divides and 

is prolonged down the centre of each lobe. 
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** Spuriously veined. 

12. T. Neilgherrense, Beddome, Fil. S. Ind. t. 6. 

Falls under Hemiphlehium, Presl. 

Southern Hindostan. 

13. T. Petersii, a. Gray in Sill. Amer. Joum. 1853, p. 326; (Micro- 
gonium) V. d. B. 

Alabama. 

14. T. APODUM, Hooker & Greville; (Didymoglossum) V.d.B. 

Tropical America, both the islands and mainland. 

Of T. Schaffneri, Schldt., and T. Pahstianum, C. Muller, placed 

by Van den Bosch near T. apodum, there are no specimens in the 

Kew Herbarium. 

15. T. Henzaianum, Parish, in Hook. 2nd Century of Ferns, t. 1. 

Falls under Didymoglossum. 

Malayan peninsula. 

16. T. pusiLLUM, Swartz; (Hemiphlehium) Presl. 

Tropical America, both the islands and mainland. 

17. T. muscoides, Swartz. 

Under this, Sir W. Hooker places, in the manuscript notes 

which were prepared for the ‘Synopsis Filicum,’ Hemiphlebium 

muscoides and Microgonium suhlimhatum, ceruqineum Hookeri, 

erosum Lenormandi, himarginatum and Kapplerianum of Van den 
Bosch. 

Tropical Asia, Polynesian Islands, Africa, and America. 

18. T. Robinsoni, Hook. MS., n. sp. Frondibus stipitatis oblongo- 

spathulatis subpinnatifidis, venis et venulis spuriis pinnatim dispositis, 

involucris solitariis vel binis exsertis stipitatis, ore rotundo bilabiato. 

Bhizome slender, wide-creeping, tomentose. Stipes one to three 

lines long, tomentose like the caudex. Frond membranaceous 

in texture, half an inch to an inch long by from a quarter to 

three-eighths of an inch broad, oblongo-spathulate in general out¬ 

line, subpinnatifid, with short, rounded, erecto-patent lobes, of 

■which the two upper ones are the narrowest and longest, furnished 

with a distinct midrib from the base to the apex ; the lateral veins 

pinnate, erecto-patent; the spurious veins short and indistinct; 

the margin undulated and slightly toothed, furnished with a few 

strong deciduous hairs; the sori solitary or in pairs, completely 

exserted or even stipitate; the involucre cylindrical, with a 

rounded, distinctly two-lipped mouth. 

Natal, at an elevation of 3000 feet, Robinson, Sanderson. 

This falls under Hemiphlehium ; but whether it would be best 
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placed here amongst the simple-fronded species, or amongst the 

pinnatifid species by the side of T. quercifolivm, may be con¬ 

sidered an open question. It is not at all likely to be confused 

with any of the species which have been enumerated. 

Of the eighteen species, eight are confined to the IS^ew World, 

nine to the Old, and one is common to both. Pour only are 

extratropical, Tropical America producing eight species, the 

Pacific islands five. Tropical Africa (including the Mauritius) 

three, and Tropical Asia one. Europe is the only continent 

from which they are absolutely excluded. 

I take also the present opportunity of describing a very minute 

simple-fronded Hymenophyllum from the Malayan peninsula. 

Hymenophyllum PARViFOLiUM, n. sp. Frondibus lineari-oblongis 

indivisis vel uni- vel bifurcatis, costa centrali sola, venis lateralibus 

nullis, venulis spuriis liberis, involucre solitario incluso, ore late alato. 

Ehizome slender, wide-creeping, tomentose. Stipes a line long 

or less, naked or slightly tomentose. Prond two to three lines 

long by a line broad, linear-oblong, undivided or once or twice 

cleft at the apex, sometimes slightly, sometimes nearly halfway 

down, with a central costa only, which runs down the centre of 

each lobe when the frond is divided; lateral veins none, but 

marked with faint irregular free spurious venules; the margin 

slightly undulated, glabrous; the sorus solitary, terminal; the 

involucre globose-triangular, narrowed into the costa, about as 

deep as the convex broadly rounded valves. 

Moulmein, Rev. C. Parish, 1862. 

Resembling closely Trichotnanes JBarklianum and Vitiense in 

size and habit, but belonging to KymenophyUum by the structure 

of the fruit. 

Kew, March 1866. 

EXPLANATION OF PLATE YIII 

A. Trichomanes Godmani. 

B. T. Rohimoni. 

C. T.peltatum. 

D. T. Vitiense. 

E. Hymenophyllum parvifolium. 

F. Trichomanes Barklianum. 

1, in each case, the plant, natural size. 

2, portions, more or less magnified. 
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Notes on Dr. W. L. Lindsat’Si Paper on Artlionia melasper~ 

mella. By William Ntlandi^, Esq., M.D. Translated and 

• communicated by the Eev. W. A. Leighton, B.A.,r.L.S. 

[Read June 21, 1866.] 

Dr. Lindsay asserts (Linn. Soc. Journ. vol. ix. p. 281) that I 

regard Lecidea lutea as a fungus; but such has never been my 

opinion, and never have I expressed such an opinion. In my 

‘ Lich. Scandin.’ p. 192, which Dr. Lindsay quotes, I describe (as 

elsewhere in my other writings) this beautiful lichen as a lichen. 

Without saying a single word which could lead any one to sup¬ 

pose that there was the least doubt that this was anything else 

than a true lichen. On the same page I speak solely of Stictis 

radiata and pallida, Pers., as being properly referable to the 

tungi, notwithstanding a certain character of the gelatina hyme- 

nea by which they approach the J^eeidece. I believe that Dr. 

Lindsay equally deceives himself in wishing to attribute “ several 

forms of spermogoue and pycnide ” to the same lichen, p. 273. 

No lichen has ever presented to my observation more than one 

single kind of spermogonium ; and the pycnides are rare, and are 

not constantly present as the spermogonia; but that which with¬ 

out doubt has led Dr. Lindsay into error is this, that parasites 

are frequent on the thalli of lichens, .and also that it is not rare 

to see a thallus, especially a pulverulent one, covering another 

tballus, in such a manner that the two lichens appear to con¬ 

stitute only a single lichen, having three or four organs of repro¬ 

duction {appareils reproducteurs'), In like manner w'e often 

see a lichen covering a fungus (e.g. Hysterium pulicare). The 

pycnides, which are often regarded as the fructifications of 

lichens, are, however, very frequently only the fructifications of 
fungi. 

I wish also to be permitted to rectify an error of Dr. Lindsay 

on page 283. He believes that the tJieccd contain the lichenine; 

this is not the case. The reaction in these organs is external 

and superficial. When their summits become blue with iodine, 

and of a deeper blue than their other portions, this is not the 

result of a change of colour icithin the cavity of the thecae, but in 

the thin layer on their exterior surface. Moreover that w'hicli in 

chemistry has been named lichenine, is very little known to 

chemists, and is probably nothing else but the amorphous 

starch passing more or less into dextrine; and this occasions the 
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different reactions (blue, violet, vinous red, yellow, or colourless) 

which are observed in different lichens. 

By Thomas Thomson, M.D.,T'.L.S. 

[Read June 7, 1866.] 

[Plates III. & IV.] 

1. Nanothamnus, n. g. 

Capitulum 5-6-florum, homogamum. Involucrum pluriseriale, 

irabricatum, squamis extus longe pilosis acutis, interioribus 

sensim longioribus, intimis basi membranaceis ; receptaculum 

parce fimbrilliferum. Corolla bilabiata, labio exteriore lato 

4-lobo, interiore integro longe lineari, tubo extus parce patentim 

glanduloso piloso; antherae brevissime caudatae, caudis acutis. 

Pollen laeve, globosum. Stylus basi bulbosus, ramis filiformibus 

puberulis. Achenia molliter pubescentia, valide 10-costata, 

costis apice in annulum cyathiformem achenium coronans coa- 

lita. Pappus nullus. Herba facie Blumece, floribus (e sicco) 

flavescentibus. 

Nanothamnus sericeus, n. sp. 

Habitat in collibus aridis proviiici8e Concan Indise occidentalis, 

Herba perennis,pluricaulis,caulibus adscendentibus 3—6-pollicaribus. Folia 

ovato-oblonga vel ovato-lanceolata, argute serrata, radicalia circa collum 

fasciculata, caulina alterna, plus vel minus sericea, interdum glabres- 

centia. Capitula in fasciculos terminales aggregata, vel in axillis foli- 

orum sessilia, vel ramulos breves terminantia. 

This very remarkable little plant was sent to Kew some years 

ago by Mr. Dalzell in a letter; and on examination of the Her¬ 

barium, there was found a small specimen in a too advanced state 

for description, which was sent by Mr. Law many years ago. In 

some respects it ‘approaches Bicoma; but its characters are very 

well marked. 

2. Catamixis, n. g. 

Capitulum 5-florum, homogamum. Receptaculum nudum, an- 

gustum. Involucrum pluriseriale, imbricatum, squamis exten- 

oribus brevibus ovatis acutis, interioribus sensim longioribus, 

intimis lanceolato-linearibus acuminatis. Corolla infra me¬ 

dium late tubulosa, supra medium ligulata, lamina apice angus- 



DR. T. THOMSON ON TWO NEW GENERA OF COMFOSIT.®. 343 

tata brevitcr 5-deDtata. Antliera> longe caudatse, caudis longe 

plumosis. Stylus basi bulbosus, brevitcr exsertus, ramis bre- 

vibus oblon'gis, margine et dorso fimbrilliferis. Acbenium teres, 

erostre, dense villosum. Pappus subbiserialis, setis rigidulis 

scabris. Frutex Himalaicus alternifolius ; capitula ad apices 

ramorum, corymbosa. 

Catamixis baccharoides, n. sp. 

Habitat in collibus subtropicis Siwalicis Himalayse occidentalis prov. 
Garhwal. 

Ramuli teretes, adpresse sericei vel glabrescentes, dense foliosi. Folia 

H-2-pollicaria, obovato-spathulata, petiolo piano basi dilatato seiniam- 

plexicauli, coriacea, glabra, grosse sinuato-dentata; superiora ramosa; 

suprema ad corymbi ramos, bracteiformia, linearia, integra. Corymbus 

compositus. Capitula gracilia, vix J-pollicaria. 

I found excellent specimens of this very remarkable plant in 

Dr. J. L. Stewart’s collection of West Himalayan plants sent to 

Kew some years ago. In arranging the Herbarium of the late 

Dr. Falconer, I found specimens with leaves only, but no flowers; 

and Mr. Bentliam has been good enough to show me a specimen 

ui his Herbarium, collected by IMr. Edgeworth, and ticketed 

Baccliaris oligantJia, DC., in Herb. Hoyle, in Prodromo omissa.” 

Tlie original Hoylean specimen I have not succeeded in finding. 

This specimen is in very young bud, far too immature to show 

the generic characters. All these specimens are doubtless from 

the same region. 

The alfinities of Catamixis point in many directions. Hence 

the name (xardpt£(s, mixture). The ligulate corolla would techni- 

cally place it in Cichoraceae, with yvhich suborder, however, it has 

evidently no close affinity. The habit is that of a shrubby 

Baccharis, Bluchea, or Pteronia, and the lobes of the style are 

very asteraceous. The bulbous base of the style points rather to 

Mutisiacese; and I am induced, after long hesitation, to place 

it there, from its very evident close relationship to Leucomeris, 

also a AVest Himalayan genus of one species. In the number of 

the florets, the long and feathery' tails of the anthers, the silky 

achenes, and, to a great extent, in habit the two agree. The co¬ 

rolla, however, is very different; but that of Leiicomeris, being 

quite regular, is exceptional in the suborder. Should Leucomeris 

be removed elsewhere, on a general revision of Composita?, Cata- 

tnixis must necessarily follow it wherever it goes. 

2 A I-INN. PEOC.—BOTANT, TOD. IX. 



341 lIEiai F, MULLER OK SOME BRAZILIAN CLIMBIKG-rLAKTS. 

EXPLANATION OF THE PLATES. 

Plate III. 

Figs. 1, 2. Piant of yanothamniis sericeus, natural size. 

Fig. 3. Capitulum. 

Fig. 4. Floret. 

Fig. 5. Acliene. 

Fig. 6. Anthers. 

Ihg. 7. Stylo. 

Fig. 8. Upper part of Style. All magnified. 

Plate IV. 

Plant of Catamixis lacckaroides, natural size. 

Fig. 1. Capitulum. 

Fig. 2. Involucral scale. 

Fig. 3. Floret. 

Fig. 4. Upper part of Style. 

Fig. 5. Hairs of Pappus. AH magnified. 

Notes on some of the Climbing-near Dcsterro, in South 

Brazil. Bj Herr Britz jMuller, in a Letter to C. Darwin, 

Esq., P.B.S., E.L.S., &c. 

[Read Dec. 7, 1805.] 

(Plate IX.) 

In your Paper on the “Movements and Habits of Climbing- 

Plants,” you say that you have seen no tendrils formed by the 

modification of branches, and you even seem to entertain some 

doubt whether such tendrils e.xist. In the genus Strychnos, the 

tendrils are called by Endlicher ramuli cirriformes, and I have 

now satisfied myself that they really are of this nature. On tiie 

brancaes ot upright shoots of a Strychnos which grows here, the 

tendrils arc disposed in a i cry regular manner. On the branches, 

the leaves of the first, third, fifth, &c. pairs are horizontal, those of 

thesecond,fourth,and sixth pairs are vertical in relation tothemain 

axis ; and it is from the angles of every under leaf of these latter 

pairs that the tendrils spring. Now, on the points commonly 

occupied by tendrils, true branches are sometimes developed. 

Ihe leaves from the angles of which the tendrils spring are often 

much reduced in size, while in other cases they are but little or 

not at all changed. Each tendril bears near its tip a pair of rudi¬ 

mentary leaves; and whilst very young the tendrils are straight, 

but soon become curved downwards and rolled into a helix, 

whether they have clasped a support or not. This Strychnos is a 

very inefficient climber; the short stifl” tendrils but rarely cateh 

anything. 
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A member of the Hip" 'crateacea?, probably a Tontdia, is likew ise 
a braneb climber. Oue oi its branches, three feet in length, bad 

not as yet developed leaves, and resembled a gigantic tendril, 
with most of its lateral branchlets already grasping neiglibonring 

objects. From the angles of the tendril-branches, other branches 
arise, which as far as I have seen, are not sensitive, and never 
clasp anything. This latter arrangement must be serviceable to 
the plant; for such branches grow upright without being arrested 
in their course, whilst the plant is secured by the tendril-bi-anches. 

Cauloti'etus, one of the Leguminosae, offers another case of ten¬ 
drils being formed from modified branches. In the species which 
I observed, the branches bear tendrils only in the angle of their 
first leaf, and this leaf is always imdimenlary. In young shoots 
it miglit, at first sight, be thought that tendrils spring from the 
axils of all their leaves. In this plant every tendril appears to con¬ 

sist of two parts, separated by a small swelling—the inferior being 

straight, the superior curved, with its end rolled into a helix, lint 
what appears to be the inferior part of a tendril is in fact the 
first internode of a young branch, the swelling being its terminal 
bud, and the tendril really springs from this young branch, from 
the angle of its first squamiform leaf, but nevertheless accom- 
jianied by two stipules. The end of the tendril very soon rolls iqi 
into a helix ; but it does not lose by this the faculty of catching 
a support; on the contrary I know of no other tendrils which 

become entangled with small objects so easily as these rolled-up, 
highly elastic tendrils of tbe Caulotretus. 

By far more interesting than the tendrils of Stiycknos and Caulo¬ 
tretus are those (PI. IX. figs. 1 and 2) of a climbing Papilionaceous 
plant with a woody stem, which from its general aspect I suppose 
to belong to the Dalhergiew, Bcnth. They consist of thin, slender, 

flexible, leafless branches, with numerous (P2-25) internodes, 
armed with sharp, hard, hook-like stipules. Tlie young, soft, 

herbaceous shoots of this plant which rise from the ground are 
leafless. I saw one, sev'en feet high, which in its lower half was 
naked, while the upper half bore about a dozen tendrils stretched 
out in every direction. The oldest of these tendrils were from 
nine to twelve inches long, and armed with from twelve to six¬ 
teen pairs of sharp hooks: at the sides of tbe younger tendrils 
there were large, foliaceous, deciduous stipules, and at their bases 

very small bi’act-like leaves. The hooks of the tendrils are evi¬ 
dently stipules, which so often in this family assume the form of 

hooks or spines; in fact, w Idle in the older tendrils they are 
2 a2 
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strongly curved, and have a hard, sharp, darkly coloured apex, at 

the summits of the younger ones they are straight, soft, and green, 

resembling in this early state the much larger stipules at the 

bases of the tendrils. Afterwards, on the summit of the shoot, 

true leaves are developed at the bases of the tendrils instead of 

the small rudimentary ones; and finally, when the plant has 

reached the light, and spreads over the upper surface of a thicket 

or tree, tlie tendrils disappear. The inverse may be observed 

when the plant sets out on the conquest of a new dominion, a 

neighbouring tree for instance. Then a branch bearing only 

leaves begins to produce on its tip tendrils supported by leaves, 

and finally, growing rapidly to a long slender shoot, it produces 

only tendrils, the leaves being replaced by small squamje. Thus 

in this plant, the branches assume four different shapes:—1st, 

tendrils, leafless, armed ivith hook-like stipules; 2nd, long, slen¬ 

der, leafless shoots, bearing tendrils and broad deciduous stipules ; 

3rd, branches with leaves, from the axils of which tendrils spring; 

and 4th, branches bearing only leaves without tendrils. Between 

the leaf and the tendril there is an accessory bud (fig* 1 ^)) 

Avhich often developes into a branch ; these branches issuing from 

the accessory buds seem never to produce tendrils. The tendrils, 

after having clasped a support, thicken partially where they are 

in contact with it (fig. 1 a). Tendrils which have caught nothing 

behave in different ways. Some wither and fall after contracting 

irregularly. Others likewise become flexuous, or contract into a 

spire, or occasionally into a helix, but remain, thickening some¬ 

what and becoming ligneous and rigid. Others produce branches 

from one or some of their internodes; this also occurs, and per¬ 

haps more frequently, with tendrils which have found a support; 

in this case the tendrils thicken much, and sometimes attain a di¬ 

ameter of more than one inch (fig. 2 «, a thickened tendi’il clasping 

a branch of a Psidium ; branch issuing from the tendril; c, ten¬ 

dril-bearing branch; d, branch from an accessory bud, without 

tendrils). Lastly, the tendrils even transform themselves into 

true branches ; in this case they may remain nearly straight or 

become but little flexuous, and at their ends they produce leaies, 

the first of these leaves have sometimes hook-like persistent sti¬ 

pules, like those of the tendril, while the stipules of the following 

leaves are deciduous like those on other branches. These tendrils 

often become much elongated. I saw a shoot, almost all the ten¬ 

drils of which were developed into serpentine branches ; and under 

each of these branches there was a straight branch from an acces- 
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sory bud. One of the tendrils was thirty inches long; it had 

twenty-five pairs of hooks, and at the tip three short internodes 

with leaves and destitute of hooks ; from its seventeenth inter- 

node a branch arose. Exce2:)ting their hook-like stipules, by 

which they may be easily recognized, the branches formed by 

tendrils resemble in almost every resjoect the ordinary branches; 

but, as far as I have seen, they never produce tendrils, nor do the 

branches which sjndng from an interjiode of a tendril or (as I 

have already stated) from an accessory bud. 

If we restrict tlic name of tendrils to filamentary organs used 

exclusively for climbing, those of the present plant would be ex¬ 

cluded ; for after having done their work as tendrils, they may be 

transformed into, and do all the work of, branches. 

hile in this jdant the highly modified tendrils may be changed 

again into true branches, in two other plants which I have seen, 

the branches themselves, without having suffered any modification, 

act as tendrils. One of these j^lants belongs to the Dulheryiea. 

Many of its branches had clasjjed small branches of a tree. These 

tendril branches, as they may be called, had not continued to 

grow beyond the sup2)ort; and where they touched it, most of 

them had thickened: some showed a tendency to spiral contrac¬ 

tion, forming a semicircle between the support and the stem. 

The jdant does not twine. I may add that another genus, be¬ 

longing to the same section of the Leguminosae, namely llecasta- 

pliyllum, is also a branch climber. 

The second plant above referred to is a Securulaca (Polyga- 

laeeae), and a most powerful climber (fig. 3). Its branches often 

curve in a very odd and complicated manner. Thus I saw a thin 

branch, which with its lateral twigs had become curved like ribs 

into semicircles (about four inches in diameter), imitating the 

bones of the thorax ; from the twigs sprang secondary branch- 

lets, which were very regularly curved, twisted together, and 

formed into a sort of network around the middle hollow space. 

When the branches wind round a support, they thicken and be¬ 

come more rigid, like true tendrils; but even these thickened 

parts may bear leaves or secondary branches. In the jirecediug 

plant the branches seem to be arrested in their longitudinal 

growth when they clasp a support; in the present plant they 

continue to grow, and the same branch may successively catch 

^ifierent objects. The branches which project freely from a 

thicket are rather thin and slender : with their twigs spreading 

all in the same horizontal jjlane and diminishing in length toward.s 
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the extremity of tlie branch, and B itli their leaves arranged in 

two horizontal roivs, they apparently form gigantic bipinnate 

leaves ; and when covered with their bluish-purple flowers, this 

Securidaca is one of the most elegant and magnificent plants of 

our flora. 

From the last two plants it is but one step to the primordial 

and simplest condition of branch climbers, exhibited by the nu¬ 

merous species which scramble up a thicket without twining and 

without the aid of rootlets, hooks, or tendrils. 

Thus we can trace in the development of branch climbers the 

following stages:— 

1. Plants supporting themselves only by their branches stretched 

out at right angles—for example, Ckiococca. 

2. Plants clasping a support with their branches unmodified—- 

Securidaca {Ilippocratia according to Endlicher, Gen. Plant. No. 

5700, “ arbores v. frutices, ramis coutortis scandentes ”). 

3. Plants climbing with the tendril-like ends of their branches. 

According to Endlicher (Gen. PI. No. 5745), this is the case with 

Ilelinus (“ ramulorum apicibus cirrhosis scandens”). 

4. Plants with highly modified tendrils, which may, however, 

be transformed again into branches—for example, the above- 

mentioned Papilionaceous plant. 

5. Plants withtendrils used exclusively for climbing—Strychnos, 

Caulofretus. 

I will here add a feiv miscellaneous observations. ITou de¬ 

scribe some species of Idignonia in Avbich the tips of the tendrils 

become enlarged and adhesive after remaining for a short time in 

contact with some object ; but the trifid tendrils of IlapJoloplniim, 

one of the Bignoniacese, terminate (without having come into con¬ 

tact with any object) in smooth shining disks, which, however, 

after adhesion, sometimes become considerably enlarged. In Car- 

diospermum you state that the common peduncle which bears the 

subpeduncles with the flower-buds and the pair of short tendrils, 

although it spontaneously revolves, does not bend on contact or 

contract spirally; hence it may be worth mentioning, as showing 

a difterence in the action of the tendrils in related genera, that 

in Serjnnia the common peduncle contracts spirally when the 

single tendril which it bears has clasped, as frequently happens, 

the plant’.s own stem. 

AV ith respect to spirally twining plants, you state that though 

the Hibbcrtia dentata sometimes revolves in one dir(5ction and 

sometimes in the other, yet it invariably twines from left to right. 
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But in another genus belonging to the same family, namely the 

DaviUa, the stem twines indifferently from left to right or from 

right to left; and I once saw a shoot, ascending a tree about five 

inches in diameter, reverse its course in the same manner as so 

frequently occurs with Loasa. Although individuals, as we have 

just seen, in some few cases twine in opposite directions, yet you 

say that you have not as yet met with any case of two species in 

the same genus twining in opposite directions, and you are able 

to give only two eases of species within the same natural order 

thus twining. But a MiJcania growing here twines from right to 

left, whilst the Mikania scandens described by you twines in an 

opposite direction ; and I believe that there are species of Dios- 

corea which twine in opposite directions. Lastly, with respect to 

the thickness of tlie support wliich can bo ascended bj- spirally 

twining plants, .1 have lately seen a trunk about five feet in 

circumference which was thus ascended by a plant ap])arently 

belonging to the jMenisperniacca'. 

On a Double-flowered Variety of Orchis mascuJa. 

By Maxwell T. Masters, M.D., E..L.S. 

[Read Dec. 7, 1865-3 

[Plates X. & XI.] 

Ik May last. Dr. Moore, of Glasuevin, laid before the Eoyal 

Dublin Society flowers of this curious Orchid, gathered at the 

Bridge of Allan by Dr. Patterson, and subsequently was good 

enough to forward the specimens to me for more complete exami¬ 

nation and description. Dr. Moore’s brief account may be found 

in the Proceedings of the above-named Society (May 15, 1865) ; 

but, as my interpretation of these flowers difters somewhat from 

that given by my friend, I think it right to reproduce his remarks 

in this place before proceeding to give the results of my own 

examination. 

“ The flowers,” writes Dr. Moore, “ are reversed on the axis 

which bears them, the labellum being next the axis in place ot the 

sepals being uppermost, which is the normal state of the flower. 

The changes of the parts are very curious aud interesting. On 

the sides of the labellum are two smaller labella with short spurs ; 

aud in the axils of these, other flowers spring, thus rendering the 

morphology axillary. These secondary florets have, again, rudi¬ 

mentary florets in the axils of their changed labella; there is no 
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ovary or column or nectary distinct, thougla in some instances, in 

the secondary flower, they are apparently present in a very rudi¬ 

mentary state. The part where the column ought to he in the 

general flower, is a mass of bracts and incipient florets, forming a 

depressed raceme, thus showing the prolification to be median 

also. The malformed parts in the incipient flowers do not appear 

to exceed the usual number of pieces in the regular flower of 

Orchis.” On examining the flowers to ivliich Dr. Moore thus 

alludes, I ivas struck, in the first place, with the general appear¬ 

ance of the spike—the somewhat globular flowers, which were 

very densely packed, giving a very different aspect to the plant 

from that wdiich it usually has. The flowers had, as the able 

curator of Grlasnevin truly states, their labella directed towards 

the axis, instead of towards the bracts as in ordinary Orchis- 

flowers. If I may be allowed the comparison, I should say that the 

flowers very much resembled, except in colour, miniature cabbages 

(PI. X. fig. 1). In the description above cited, the blossoms are 

said to be destitute of ovaries ; but in those which I examined, 

these organs were present, but, as they were not tivisted as usual, 

they more nearly resembled, in outward appearance, pedicels 

than ovaries, A cross section, however, revealed a single cavity, 

with (in some instances) traces of placentae and ovules (PI. X. 

fig. 2). The untwisted state of the ovary is, as is w'ell knowui, the 

original condition of all Orchids, and it serves to account for the 

unusual position of the labellum w ith reference to the axis of the 

plant. Surmounting the ovary were the floral whorls, w’hich, for 

the convenience of description, I will arrange in seven series, the 

eighth and succeeding whorls being in too rudimentary a con¬ 

dition and too closely crowded to admit of satisfactory examina¬ 

tion (PI. XI. I.). The first whorl consisted of three sepals—two 

posterior, and one anterior (PI. XI. 1.1,1,1). These did not differ 

from the outer perianthial segments of an ordinary Orchis. Alter¬ 

nating with these sepals were three petals (PI. XI. i. 2, 2, 2), consti¬ 

tuting the second whorl: of these one was a labellum, placed next 

the axis, and provided with a spur, this latter appendage, how¬ 

ever, being in some cases absent. The other two segments 

resembled ordinary petals, but each one had in its axil a secondary 

flower-bud—axillary prolification (PI. X. fig. 3). Xo trace of 

column was to be seen, but in its place a third verticil, consisting 

of three petals, alternating with the members of the preceding 

whorl (PI. XI. I. 3, 3, 3): the anterior one bore a rudimentary 

anther (PI. X. fig. 4); while the other two resembled labella in 
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having small, tubular spurs (PI. X. fig, 5); they had, moreover, 

flower-buds in their axils; thus, in this third series, there was an 
attempt to form an anther and at the same time nectaries. The 
fourth 'whorl was made up of three or, sometimes, of only two 
sepals (PI. XI. T. 4, 4, 4) : if three in number, they alternated in 
position with the segments of the preceding series ; if two only 
were present, they were so placed as to show that it was the 
posterior one that was deficient; an axillary bud was present in 

all cases. The fifth whorl, in the more perfect flowers, consisted 
also of three pie.ces (PI. XI. i. 5, 5, 5), like the others; and all of 

them were provided with axillary buds. Sometimes this Avhorl 
was represented only by a single piece, placed anteriorly. The 
sixth verticil was composed of three segments, but generally of 
only two, placed laterally (PI. XI. i. 6, 6). The seventh circle was 
rarely complete, being generally reduced to a single sepal with 

the trace of a bud in its axil, and placed in the fore part of the 
flower (PI. XI. I. 7). 

The centre of the flower, within this seventh whorl, was in 

so imperfect a condition that its parts could not be satisfactorily 

dissected. 

Before proceeding to the description of the axillary buds, it 
may be well to inquire wdiether these seven w'horls of the primary 
flower, just described, are parts of one and the same flower, or 
whether they are representatives of a series of imperfect flowers, 
produced, one above another, by median prolification. To this end 
I must refer to the views held by Robert Brow n and Darwin on 
the theoretical construction of Orchidaceous flowers*. Assuming 

the correctness of those view s, there should be in a perfect Orchid 
filteen parts, arranged in five whorls (PI. XI. ir.). 

^"ow, in the flowers which form the subject of this note, the two 
outermost w'horls belong to one and the same blossom, of w'hich 
they formed in fact the calyx and corolla. The third whorl pro¬ 

bably belonged to the same flower, inasmuch as it presented traces 
of a stamen corresponding precisely to that marked A 1 on Dar- 
^io’s diagram, but differing from the stamen usually found in 
this situation in being perfectly free and distinct; indeed there 
'^as no style for it to adhere to; the two lip-like organs of the 
same set correspond to A 2 and A 3 (PI. XI. ir.), w hich are usually 

Confluent with the labellum, but which are in this case distinct and 
more leaf-like in appearance than staminal. The fourth whorl 
Would correspond to stamens o 1, o 2, a 3 (PI. XI. ii.); and it may 

* Darwin, ‘ Fertilization of Orchids,’ p. 292. 
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here be remarked that if in this whorl one segment were absent, 

it was precisely the one which in the natural flower is deficient. 

In the untwisted flower this would be posterior; but in the ordinary 

blossom it would be anterior, as shown in a 3 (PI. XI. ii.). 

The fifth whorl would corres2)ond to tlie stigmas (S, PI. XI. ii.); 

and here, again, it must be noted that this whorl is rarely com¬ 

plete, but is most generally represented by one segment, placed 

anteriorly (in the untwisted flower), and thus corresponding to 

the single stigma always pi’esent in Orchids, and Avhich in the 

reversed flowers is placed posteriorly. 

So far, then, the first five whorls of these double Orchids coin¬ 

cide exactly in position with the whorls of the theoretical OrcJits- 

flower; but, as happens in many other double flowers, the stamens 

and pistils are represented by petaloid organs. 

The sixth and seventh whorls, on this view, would be accounted 

for by a process of multiplication or of increased numerical deve¬ 

lopment, such as is so common in double flow ers. 

Hence, then, I am disposed to regard these flowers as doubled, 

first, by the substitution of petaloid organs for stamens and 

pistils, the several parts not becoming fused one with the other, 

and, next, by an increased development of perianthial segments 

in the centre of the flower. 

The otlier mode of explaining the conformation of these flowers 

is that afforded by median prolification; and this is the explana¬ 

tion adopted by Dr. Moore; but the perfect mode in which the 

members of one series alternate with those of adjacent rows, and 

their strict conformity in position to tlie organs of a normal 

Orc}ns-f\owcr, induce me to think that there is no median pro¬ 

lification, so far as the primary flowers are concerned. More¬ 

over, if these flowers were the subjects of median prolification, 

there w'ould be an internode separating one flow'er from another, 

as well as traces of bracts and of ovaries ; but none of these w ere 

to be seen. AV^ith reference to this point I had the advantage of 

comparing these specimens w ith some flowers of Orchis pyrami- 

dalis, also forwarded by Dr. Moore, and which w ere really prO' 

lified. These have been previously brought under the notice o 

tlie Society*. 

I must now mention the adventitious buds wdiicb were found 

in tlie axils of some or all the members of the six inner whorls of 

the primary flower, the outermost series having presented none 

of these axillary developments. The most completely formed of 

* Journal of the Liimean Society, (Botany) vol. viii. j). 211. 
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these secondary axillary flower-buds (PL X. fig. G) had small 

bracts at the base of the rudimentary ovaries; at the summit of 

these latter Avere three sepals of the ordinary form, but which, in 

some instances, showed indications of a tubular spur. AV'^ithin 

these sepals, and separated from them by a short internode 

(apostasis), were the petals, two of them like the sepals in form, 

the third lip-like but turned on one side to avoid the spur of the 

sepal. Both sepals and petals had rudimentary axillary buds, 

which I may here call tertiary axillary buds. Xext in order to 

these petals was, in some cases, a single petaloid stamen, while in 

other instances two such organs were present (PI. X. figs. 7, 7 a). 

These stamens had broad, petal-like filaments, bearing at their 

upper end brownish anthers, adherent to tlie back of the filaments, 

and bursting, as it would seem, by a horizontal chink near the 

top. These anthers were in some cases surmounted by a small 

triangular appendage continuous with the filament. The pollen- 

masses (PI. X. fig. 8) were of the usual form, but had only very 

short rudimentary caudicles. Xo rostella or viscid disks were to 

be seen; but the centres of the flowers Avere occupied by other, 

miniature florets (PI. X. figs. 9, da), Avhich I shall speak of as 

tertiary median florets. These latter had three equal sepals, at 

the top of a rudimentary ovary. In their axils Avere incipient 

quaternary axillary buds (PI. X. fig. 10). Xext came the minute 

equal petals, alternating Avith the sepals ; Avhile quite in the centre 

Avas a dome-shaped mass of cellular tissue, not as yet marked out 

into separate portions. 

Hence, then, the secondary axillary floAvers were the subjects 

of both median and axillary prolification, the median florets being 

again prolified, but the quaternary buds in this series are axillary 

only. 

To make this someAvhat complicated description more clear, it 
may be well to give a brief summary of the main points of interest 

presented by these flowers. First, then, there Avere the primary 
flowers, composed of five distinct Avborls, and at least of two others 
less perfectly developed. These primary floAvers did not give rise 

to median buds, but they produced secondary axillary buds (PI. XI. 

lit. 2). These latter AAere themselves the subject of tertiary 

prolification of both kinds, median and axillar}' (Pl.XI. iit. 3,3', 3'). 

^be tertiary median buds (3), like the primary flower (1), did 
not develope median buds, but only lateral ones—quaternary axil¬ 

lary prolification (4', 4'). 
Since publishing my paper on a partially double floAAer of 



354 DE. M. T. MASTEKS ON A DOUBLE-FLOAVEEED OECHIS. 

Ophrys aranifera\, wherein I stated that the only figure of a 

double Orchis then known to me was in Jacob’s ‘ Flora of Faver- 

sham,’ 1777, I have met with a paper of the late Professor 

Morren, in Bull. Acad. Boy. Belg. t. xix. part ii. p. l7l, accom¬ 

panied by a figure. Tliese flowers were untwisted, and evidently 

owed their double condition to a substitution of petals for sta¬ 

mens ; no prolificatioii of any kind is mentioned. So far as mere 

outward appearance goes. Dr. INIoore’s specimens more nearly 

resembled those of Jacob than those of Morren, but, as the former 

gives no description, I have no means of comparing themj. 

EXPLANATION OP THE PLATES. 

Plate X. 

Fig. 1. Double flower of Orchis masctda, * The situation of the axis. 

Fig. 2. Cross section of the ovary. 

Fig. 3. Flower-bud in axil of petal of primary flower. 

Fig. 4. Petaloid stamen from the same flower. 

Fig. 4 a. Corresponding organ in another flower, showing vertical dehiscence 

of anther. 

Fig. 5. Tubular petals belonging to the same whorl as fig. 4, and representing 

stamens. 

Fig. 6. Axillary bud from primary flower, sepals reflected to show inner organs. 

Figs. 7, 7 a. Stamens from axillary buds. 

Fig. 8. Pollen-mass from stamen fig. 7. 

Fig. 9. Tertiary floret formed in the centre of the secondary axillary flowers. 

Fig. 9 a. Similar floret from another flower. 

Fig. 10. Quaternary bud from the axil of sepal of tertiary floret. 

All the figures are magnified. 

Plate XI. 

I. Diagram showing the arrangement of the several organs in the seven outer 

circles of the flower. Each whorl is numbered, and the position of the 

axillary buds shown. * The situation of the axis. 

II. Diagram showing the theoretical structure of an OrcAii-flower (modified 
from Darwin). 

1, 1, 1. The three sepals. | a 1, a 2, a 3. The three inner stamens. 

2, 2, 2. The three petals. 

A 1, A 2, A 3. The three outer stamens. 

S, S, S. The three stigmas. 

* The situation of the axis. 

f Journal of the Linnean Society, (Botany) vol. viii. p. 207. 

I Through the kindness of Dr. R. Hogg, I have this year (18G6) been enabled 

to examine another specimen of this double Orchis, gathered in the same loc:dity 

as that from which Dr. Moore’s specimens were derived. The structure was in 

all essential points identical with that above described. 
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III. Diagram to explain the construction of the double-flowered Orchis. 

1. The primary flower, wdth no median bud, the position of which, had 

it been present, is shown by the dotted line. 

2. One of the axillary buds proceeding from 1, and itself giving 

origin to 

3. Median bud, and 3', 3', axillary buds. 

4', 4'. Axillary buds, proceeding from 3. No median bud is produced 

from 3 ; what would be its situation is indicated by the dotted 

line. 

Note on the Structure of Indigqfera, as apparently offering faci¬ 

lities for the intercrossing of distinct flowers. By the Kev. 

GtEorge Hexsl(31v, M.A., F.L.S. [With additional Notice of 

Dr. HtLDEBRAXn’s Paper on Medicago, Indigofera, and Cgtisus, 

in the Botanische Zeitung, March 1866 ; and a Commuuication 

from Mr. Daewix on the Common Broom {Cgtisus scojyarius).^ 

[Bead April 19, 1866.] 

The structure of the flowers of Indigofera speciosa is as fol¬ 

lows :— 

The vexillum is orbicular, and inserted by a very short claw, 

which is nearly at right angles to the expanded lamina. 

Tlie claws of the alse are short, and, near the expanded portions 

of the petals, somewhat broad; each claw terminates in two 

points, the lower being that by which this petal is inserted, tlie 

upper points, which are bluntest, converge towards, and meet 

together at, the point of insertion of the vexillum. A superficial 

ridge runs down the exterior surface of each claw', and terminates 

in the upper and blunt extremity. The entire inner margins of 

the alary petals, which are somewhat thickened or involute, touch 

each other over the staminal tube. The expanded portions of 

the alse are somewhat rhomboidal in form, and stand in a hori¬ 

zontal position, being elevated by two horn-like projections which 

spring from the exterior surfaces of the cariual petals. 

The Carina is boat-shaped, and inserted by a rather broad claw ; 

there are superficial depressions on the exterior surface, to whicli 

the iiwolute margin of the ala? slightly cohere. Two horns j)ro- 

jecting upwards and backwards, as already mentioned, support the 

alap. 

The Carina entirely includes the stamens and pistil, the style 

and stigma of which extend considerably beyond the anthers. 

If any object, such as a pin, be inserted at the base of the vex- 
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ilium, to which it will be guided by the projecting ridges on the 

claws of the alse, and made to touch the point of insertion of the 

Carina, the latter immediately springs violently down, and from 

being in a horizontal position becomes vertical, by the claw be¬ 

coming curved at right angles. The alse also fall laterally, having 

lost their support. Tlie claw^ of the carina splits, and detaches 

itself from the calyx, so that this as well as the other petals now 

quickly falls otf. 

In consequence of the sudden jerk thus caused by the fall of 

the carina, a cloud of pollen is thrown upw'ards. The connectives 

terminate in minute points, which by catching against the falling 

carina may assist in dispersing the pollen, by 'forming a sort of 

spring. 

In blossoms in which no insect or other means has effected the 

fall of the carina, the claw of that petal will frequently be found 

split, and the two extremities entirely detached from the calyx 

and curling backwards, the carina, however, being sometimes re¬ 

tained in its place by being entangled in the other petals. 

Since writing the above note, my attention has been called by 

Mr. Darwin to a paper by Dr. Hildebrand in the BotanischeZcitung 

(March ISGG), in which he describes and figures the same con¬ 

struction, assuming that it, as well as that of Medicago saliva 

(an account of which was read by the present writer before the 

Society, jNov. 1865), is adapted for fertilization by insects. He 

docs not, however, infer the probability that it is especially pur¬ 

posed for the inlercrossing of distinct flowers—for otherwise it is 

scarcely conceivable that it could be at all advantageoiis to a plant 

to have its stamens and pistils so arranged as to be incapable ot 

tertilization ot itself, but yet only requiring its own pollen to be 

transferred to its own stigma. Dr. Hildebrand observed that 

the discovery of this movement is not entirely new, as in DeCan- 

dolle’s ‘ Physiology ’ we find a description, though to a certain ex¬ 

tent erroneous; for he says, “ Certain corollas contribute, in a 

direct manner, to fecundation: thus, e.g., the several parts of 

the corolla in the species of Indigofera and JMedicago are bound 

togetlier by a kind of little ‘ spur; ’ whmi the corolla has 

attained the end of its development, the ‘spur’ unfastens, the 

uneonfined carina laps down and imparts a shock to the collected 

stamens, the consequence of which is the falling out of the pollen. 

Kow this I have already shown not to be perfectly accurate; 

the “ spurs ” do not become unfastened, at least in Medicago 

saliva, but the carina and alaj drop down in one piece; and, more- 
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over, although the staminal tube may perhaps rise up sponta¬ 

neously, yet many flowers wither without the carina having fallen 

at all. In Indigofera the petals are more fugacious, and the alas 

are not so firmly attached to the carina as in Medicago. 

Both DeCandolle and Treviranus (Bot. Zeit. 1863, p. 3) think 

that this falling of tlie carina takes place spontaneously at the 

full development of the flower; and the latter authority calls 

in question the necessity of insects, now proved by Darwin in 

PJiaseoIus, Trifolium, and Lupinus, and even goes so far as to 

say, “ but all these movements occur in the natural develop¬ 

ment of the parts, and only after self-fecundation has taken 

place.” Dr. Hildebrand thereupon justly remarks that “both 

these naturalists are right in saying that this movement of the 

carina may take place spontaneously in the natural development 

of the several parts of the flower; for specimens (^Indigofera) com¬ 

pletely secured from insects showed the carina lapped back in the 

oldest flowers. It is quite possible that by this violent motion, 

produced entirely by the development of the flower, pollen may 

fly on the stigma from the shock; but on the other hand we must 

allow that in most cases the flowers will probably be visited by 

insects and fecundated by their aid before they have, in the pro¬ 

cess of their development, advanced as far as the lapping back of 

the carina. This is the point which is my ground for the con¬ 

jecture that in these cases, although self-fecundation may be pos¬ 

sible, yet, doubtless, in nature, insects mostly anticipate the na¬ 

tural course in the development of the flower, by causing the 

above-mentioned movement, in the search after honey.” 

But it seems to me that Dr. Hildebrand docs not quite reach 

the probable motive ; and that is, as I have already said, the inter¬ 

crossing of distinct flowers: for in all these cases, although self¬ 

impregnation may be possible, and the aid of insects may enhance 

that end, yet at the same time by the flowers being so contrived 

as to specially load the insects that visit them with poben, the 

inference cannot be avoided, that the intercrossing is the most 

important end. 

Dr. Hildebrand also describes the structure oi Medicago sativa 

somewhat similarly to the present writer, a notice of which will 

found at page 327. 

Lastly, he describes an apparently very feeble imitation in^C^- 

tisus canariensis and alhus. 

“The anthers,” he "observes, “open in this species in the bud, 

and the stigma is already developed at that time; but it pro- 
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trades above the anthers, and no pollen can get to it from the 

anthers. By pressure from above on the carina it is bent a little 

downwards, while anthers and pistil follow in this direction, but 

then fly upwards with elasticity, when the pollen flies forth in a 

small cloud, and a portion of it settles unfailingly on the stigma. 

According to my observations, in this case no sinking of the carina 

occurs in the last stage of the development of the flower as in 

Indigofera and Medicago. Hence (he concludes) fecundation only 

happens through the aid of insects, since the lapping down of the 

carina is not the completion of the flower’s development.” 

In connexion with these observations I Avould wish to quote a 

description of the somewhat similar construction in (^tisus sco- 

pay'ius, kindly communicated to me by Mr. Darwin. He says, 

“ In the Broom, if the floAvers be protected from insects, the parts 

(stamen and pistil) do not spring out, and scarcely any pods 

are produced. In a floAver lately expanded, Avhen a bee alights 

on the keel, the shorter stamens alone are ejected, and they dust 

the abdomen of the insect. When the flower is a day or two 

older, if a bee alights on the keel, the pistil and longer stamens 

spring violently out, and the hairs on the pistil deposit plenty of 

pollen on the bee’s back, against which the stigma is rubbed. 

AVhen the bee flies aAvay, the pistil curls still more, and the stig- 

matic surface becomes up-turned, and stands close to the q)ro- 

truded anthers of the shorter stamens. We haA'e seen that the 

bee gets dusted in its abdomen from the shorter stamens of the 

younger floAvers; and this pollen Avill be left on the up-turned 

stigma of the curled pistil of the older flowers. Thus both the 

upper and lower surface of the bee gets dusted Avith pollen, Avhich 

Avill be transferred to the stigma at tAVO different periods.” 

Hypochlorite of Lime and Hydrate of Potash, twA new Criteria in 

the study of Lichens. By William Ntlandee, Esq., IM-D-j 

translated and communicated by the Kev. W. A. LeiuhtoN, 

B A., E.L.S. 

[Road June 21, 1866.] 

I. IIyeochloeite oe Lime. 

It is known tliat the colouring-matter of Hoccella separates itself 

and is easily obtained, if Ave malaxate or rub betAveen the fiugcrs> 
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for example, the R. 2lonta^nei, immersed in water, which in con¬ 

sequence becomes milky; when settled it deposits a whitish 

powder, which contains erythric acid. The anatomical structure 

of the thallus of the Roccellcd teaches us how it happens that this 

colourable matter permits itself to be expressed by such a mani¬ 

pulation ; for the surface of their thallus is not covered by any 

tegumentary or cuticular layer, the cortex being simply composed 

of short filaments (in length 0 015-0 025 millim., and in thickness 

about O OOl millim.) juxtaposed and erect, so that their approxi¬ 

mate summits constitute the surface of the thallus. Of this I 

have given a representation in my ‘Synopsis methodica Lichenum,* 

vol. i. t. 8. f. 3. These cortical filaments have the narrow inter¬ 

stices between them, and also their summits, powdered over Avith 

a white powder, which may also be seen, but much more rarely, 

in the medulla formed by the entangled prolongations of the short 

straight filaments of the cortex. On adding ammonia, we see, 

under the microscope, the molecular granvdations of this powder 

to be immediately dissolved, and the preparation under examina¬ 

tion becomes clear by the disappearance of this powder. 

The particular structure of the external portion of the thallus 

explains how the lichen, saturated with water, on being rubbed, so 

readily parts with the free powder which covers and adheres to 

the filamentous anatomical elements above mentioned. The whitish 

powder thus obtained, liquefied by a solution of hypochlorite of 

lime, instantaneously assumes a red colour, which I call erytlirinie, 

and which is very vivid, but somewhat fugitive. The same colour 

immediately appears if we ajiply this reactive to the surface of 

the thallus in question. For this purpose it is not necessary to 

have a filtered solution, but it is sufficient to place in a bottle 

with a wide mouth and a glass stopper a certain quantity of fresh 

liypochlorite of lime and to pour water upon it; the water is 

fiuickly impregnated, and the liquid will continue clear if the 

fiottle be not shaken. A glass rod (“ affitateur," cheiuice) dipped 

lu the liquid, and applied to the thallus of the Roccella rich in 

Colourable matter, immediately exhibits the beautiful erythrinic 

action. Thus are we enabled to say what is the quantity of this 

colourable matter which the diftefent species of the genus contain, 

it being in fact a sort of immediate analysis. ^Ve thus establish 

as a fact that this matter is formed and excreted on the outside 

of the gonidial layer, and, on the other hand, that towards the 

interior, in the medulla, there are only feeble traces of it. 

On submitting a transverse slice of Roccella Montaynei to the 

PBOC.—BOTAKY, TOL. lA. 2 B 
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action of the hypochlorite of lime, it exhibits only an elegant zone 

all round, and of the thickness of the cortical layer*. 

Let us now see, by the aid of the new method, what.are the 

reactions presented by the difterent species of Hoccellei. 

1. We may first of all remark that those which are the richest 

in colourable matter are the Comhea mollusca, Roccella Montagnei, 

and It. sinejisis. 

2. Those which are less rich in the colourable matter are the 

Hoccella tinctoria aiid It.phgcopsis, which scarcely difier specifically, 

and cannot always be distinguished from each other. Their young 

thalli present the most beautiful reaction, their older thalli being 

very little coloured. R. fuciformis ordinarily exhibits the curious 

peculiarity that its thallus is not coloured by the reaction, which 

on the contrary gives to the soredia of this species the most vivid 

red colour. It is a curious thing that neither the soredia of 

R. jRontagnei nor of R. pligcopsis exhibit any such reaction t- 

In the R. fuciformis (fertile) collected in the Isle of Berlengas, 

in Portugal, by Dr. AYelwitsch, I have seen some reaction, espe¬ 

cially at tlie extremities of the branches of the thallus. 

3. Xo reaction is visible in Roccella hypomeclia (Ach.), R- Gay- 

ana, and R. leucophcea. 

Thus are we now able, with the aid of the hypochlorite of lime, 

with great facility to separate and distinguish the species of this 

difiicult genus, in which heretofore the determinations have been 

often uncertain. This reactive manifests also this remarkable 

fact, that determinations perfectly exact (“ a I’etat actuel de la 

science ”) may be made even on specimens which are in a young 

and sterile state, and in other respects very incomplete. 

But it is not to tlie Rocellei alone that the application of this 

practical mode of study is limited. I have in my writings noticed 

the analogy existing between the Roccellce and the Rirmce, the 

latter appearing in reality to h^Roccellae with a crustaceous thallus. 

The hypochlorite of lime confirms this analogy. The Dirinre 

exhibit a very distinct erythrinic reaction. In TTrceolaria scrii- 

l^osa and its allies the reaction is produced immediately the thallus 

is touched by the reactive. Bj’ these means we also learn that 

* At the same time I would remark that the medulla in R. Montagnei is 

coloured blue by a solutiou of iodine. For this I use the following mixture : ■ 

iodtno 1 grain, iodide of potassium 3 grains, and water ^ ounce. 

+ It is necessary liere to guard against error, since that portion of the thallus 

which surrounds the soredia, on being coloured by tlie reactive, will transmit 

the red colour to the soredia, if too much of the liquid reactive be used. 
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Lecanora tartarea does not differ specifically from paJlescens, 

whilst, ou the contrary, parella, which hitherto has been united 

with pallescens, must now be sejiarated from it, since its thallus 

does not exhibit any reaction with the hypochlorite of lime. The 

reaction is also observed in Lecanora Reuteri and its neighbours, 

Lecidea decolorans jlexuosa^^ Lecidea sarcogynoides, Krbr., &c. 

^Notwithstanding, it is perhaps in the Rarmelice that the ery- 

thrinic reaction presents the most remarkable advantage as the 

means of distinguishing between those species which differ very 

little in external appearance. In reality the colourable material 

m the Parmelice is found underneath the gonidial layer, and not 

upon it or in its exterior as is the case in the RoceelJee. Conse¬ 

quently it is neeessaiy to cut the thallus of a Parmelia so as to 

expose the medulla, whenever we wish to ascertain whether the 

species exhibits the erythrinic action or not on the application of 

the hypochlorite of lime. 

On examining Parmelia tiliacea, earporhizans, remluta, Borrerii, 

olivetorum (Ach.), osteoleiica, hypoleucites, pohjcarpa, we imme¬ 

diately find that their medulla becomes of an erythrinic red colour. 

(In some of these species, however, tin's colour has a rosy tinge.) 

IMost of them contain more colourable matter than the best 

Roccellce. 

In other Parmelice, on the contrary, we do not observe any 

such reaction. Among such are P. saxatilis, perlata, perforata, 

tenuirimis, Tayl., reducens, cervicornis, Icevigata, sinuosa, mutahilis, 

P^yscioides, livida, hypotropa, caperata, the species belonging to 

the groups oiphysodes, oi conspersa, of olivacea, Ac. 

The reactive thus demonstrates in the most decided manner, 

for example, that P. olivetorum (P. perlata, var. olivetorum, Ach.) 

IS a species perfectlv distinct ivova perlata, with which it has been 

hitherto united. Certain organic difiereuces without doubt also 

afiord constant marks of distinction between the two species ; but 

these marks are much less apparent and much more difficult to 

verify than the chemical diflereuce here noted; so that we must 

DO longer confound them, as has been hitherto done in all the 

herbaria, since the most inexperienced person is now able to dis¬ 

tinguish them by means of the reactive. In Moug. St. Vosg. 

48, the two species P. perlata and P. olivetorum are given under 

the name P. perlata-,'' in Ilepp. I'lecht. Eur. 580, under the 

name of ^ferforata /3. olivetorum f is given P. perlata-, in Auzi, 

l^angob. 48, is given the P. olivetorum. In the same way we dis¬ 

tinguish by these means with the greatest facility the Parmelia 

2 B 2 
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leevigata* and revoluta, which have heen so often confounded. 

The revoluta is given in Seiner. L. H. 612, Zw. Exs. 181 his b, 

lleppe, Elecht. Eur. 581, Arn. Exs. 137, Anzi, Langob. 49 & 256 

(gngustifolia, analogous to the var. dissecta of P. leevigata), most 

frequently named by these authors “ P. sinuosa," but distinct 

from leevigata as well as from sinuosa (which is only a variety ot 

it) by the evident erythrinic reaction, whilst the leevigata and 

sinuosa do not present the least trace of this reaction. The 

revoluta is also distributed in Lechl. PI. Chil. 855. 

By these examples, which may be verified with the greatest 

ease, I believe that I have sufficiently established the invaluable 

assistance which the hypochlorite of lime affords us in the study 

of Lichens. The least frustule of the thallus is sufficient for the 

verification, without the microscope, of the beautiful chemical 

character which distinguishes, even in the very youngest indi¬ 

vidual specimens, the species in which other differences are 

scarcely visible. 

The chemical characters have also this advantage (as I have 

noticed elsewhere in speaking of the utility of the different re¬ 

actions obtained Avith iodine as characters of Lichens), that we 

are guided by the differences manifested through the reaction to 

search with more attention for organic characters; and, as a 

general rule, we shall not fiiil to find themf. 

II. IIydeate of Potash. 

A solution of hydrate of potash is of equal practical utility by 

* To leevigata (Sm.) belongs the P. sinuosa, var. virescens, of Kphb. Lich. 

Bav. p. 131, according to a specimen sent by M. von Ivreinpelhuber himself. 

t ilost of the species of the genus TJmhilicaria exhibit an erytlirinic reaction 

visible in flic medulla, but generally very pale by reason of the small quantity 

of colourable matter which is to be found in them. The U. atropruinosa, stipr 

tala, cglindrica, Pelisei, rugifera, corrugaia, erosa, sclerophglla, do not 

exhibit any trace of this reaction. The If. reticulata, Duf., has an erytlirinic 

medulla; and for this same reason its varieties, cinerascens, microphglla, and 

pattens (var. niida, Sehser. Enum. p. 27), ought to be separated from it- 

isoinetimes in the Umhiticarice the reaction (of a pale red) is observed on the 

surface of the thallus—for example, in U. aprina and tecano-carpoides. Ii* 

certain cases, as in ZJ. hyperhorea, in some specimens, the colourable mattei is 

in so small a quantity that we can scarcely test its presence, whilst in other 

specimens, and this most generally in this species, we see the erytlirinic reaction, 

although pale, without difTiculty. It is useful for obsenmtions in this genus, to 

have in the herbarium not only well-developed and aged specimens, but also 

young sjieciniens, which will exhibit the characteristie chemical signs wheneTcr 

the reaction is feeble or less distinguishable. 



IX THE STUDY OE LICHEX3. 363 

the diverse and very evident reactions which it produces on the 

thalli or the fruits of Lichens ; and here the colour produced by 

the reaction, which in certain Lichens is of a purple red (“ I’ouge 

pourpre”), and in others yellow (“jaune”), is permanent*. 

We will first speak of the intense purple coloration (“ pourpre”) 

which potash gives so soon as it is applied to the thalli or to 

apothecia which contain chrysophanic acid. The material thus 

colourable occurs on the surface cf those parts of Lichens (the 

epithallus and the epitheciuin), and reveals itself by their natural 

yellow or orange or red colour; the chrysophanic reaction, either 

purple or very deep purple, shows itself at the very instant of the 

application of the potash, which acts by dissolving the epithalline 

or epithecial powder {i. e. the molecular granulations which con¬ 

tain the colourable material) into a liquid of a purple colour. It 

IS very easy to convince ourselves of the importance of this dis¬ 

tinctive sign, according to its existence or non-existcnce in the 

Lichens which we are studying or determining. Thus, for ex¬ 

ample, a Lichen which is eminently chrysophanic is the common 

Physcia parietina\ and its variety lychnea, which has been very 

often confounded with the Lecanora candelaria, Ach., and which 

in a sterile state it is not always easy to distinguish; but the 

potash shows their differences instantly in the very least atom of 

their thalli or their fruits; for the candelaria is not changed in 

colour by this reactive, whilst the lychnea becomes of an intense 

purple. This is so evident that we are by these means able to 

recognize either the one or the other of these two Lichens, even 

without opening the papers in which they may be enveloped, 

provided the paper be permeable by the solution of potash ; for if 

it be the lychnea, the paper is immediately coloured ; but if it be 

the candelaria, the paper remains uncoloured. This absence of 

reaction indicates that we must arrange the candelaria in the 

group of Lecanora vitellina, in which the potash does not produce 

any change of colour. For the same reason we must refer to the 

* e shall speak further on of a modification of the yellow (“ jaune ) reac¬ 

tion, which quickly changes into a red or reddish ochre (‘‘ rouge ’ or “ rougeatre 

o<'hrace”) in certain Lichens. 

t Nevertheless I must mention that the forms of this species (and of the 

neighbouring species) wliich grow in the shade, and of which the thallus then 

becomes grt'cn or grey, do not exhibit the chrysoj)hanic reaction, except on the 

circumference of tlie thallus and on the epitheciuin. The same thing takes 

place in Physcia Jfavicans, chrysophihahna, &c., in Lecanora murortim, f. 

virescens, &c. 
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affinity of vitellina the Lichen which I hare described under the 

name of Placodiiim medians, and which but for the reaction we 

should hare taken for a rarietr of miirorum ; but in reality Leca- 

nora medians is rery near to L. crenata, Nyl. {Lichen muroriim, 

rar. creniilatus, Wlilnb. Lapp. p. 41G), and is distinguished from 

this latter in the same way as epixanilia, Xch., ivom vitellina*. 

The species of the group of Lecanora cerina, on the other hand, 

always exhibit the chrysophanic reaction, at least on their apo- 

thecia and on their thalli, if these are of a yellow colour. This 

reaction, moreorer, is risible (and constantly intense) in the 

yellow Physciae, in the yellow species of Placodium, in the apo- 

thecia of the erythrocarpous Cladonice, in tlie apothecia of Leca- 

nora ventosa, hcematomma, erytliromma, in Lecidea Pomingensis, 

Jiavocrocea, clirysosiicta, leucoxantha, cinnaharina, russnla, &c. 

The potash gives also quite another reaction, that of iisneic and 

lecanoric acid, i.e. a yellow or greenish yellow (“ jaune ou jaune- 

verdatre”) reaction, and that rery frequently, on the thalli of 

Lichens. By the presence or absence of this yellow reaction, we 

can equally distinguish many species in a manner far easier and 

more certain than by the ordinary characters hitherto affixed to 

them. Thus, Lecanora suhfusca exhibits the yellow reaction ; but 

umbrina, crenulata, confer!a, do not exhibit it. 

A third reaction obtained with the potash is that of which 

Lecanora cinerea offers an example: the thallus at first becomes 

of a yellow colour, but in less than a minute the yellow colour is 

changed into a red colour. In gibbosa (and calcarea, lacustris, &c., 

which do not differ from it except as varieties), so often difficult to 

be distinguished from cinerea, there is no reaction with the potash. 

The cinereo-rufescens, Anzi (Langob. 73), which exhibits the re¬ 

action of cinerea, is nothing more than a variety of cinerea (which 

we may name phawptei), whilst the true cinereo-rufescens and its 

forms diamarta and obscurata are distinguished by the absence 

of all reaction with the potash. The reaction of cinerea is found 

also in Lecanora oculata^, but no reaction in nmtabilis and rer- 

rucosa. The thallus of Lecanora blanda becomes at first yellow, 

* The absence of the chrysophanic action is observable also in a great number 

of Lichens which liave yellow or orange thalli or apothecia,—e.g. in the yellow 

species of Ttatyxma, in Lecanora chrgsopUhalma, epanora, Schleicherii, cUo- 

rophana, oreina, in Lermatisevm, in Lecidea lucida, geographica, in Thelo- 

carpon, &c. 

+ In Parmelia aceialulum the thallus presents nearly the same reaction as 

that observable in Lecanora cinerea. 
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afterwards of a red, almost purple colour. Very nearly the same 

reaction is visible iu Lecanora ocliroidea, Ach. (Meth. p. 72, sub 

Lecidea) ; but ordinarily its tballus treated with the potash re¬ 

mains yellow, and the red colour appears only on the thalline 

margin of the ajjothccia, thus causing the disk to be surrounded 

with an elegant red ring. I have distributed the ocliroidea in my 

Herb. Lich. Paris. 41. 

These examples are amply sufficient, I think, to point out the 

invaluable aids afforded by chemical rcactiv'es in the study of 

Lichens *. 

Contributions to the Licmen-flora of Northern Europef- By AY. 

Lauder Lindsay, M.D., F.li.S. Ed., F.L.S,, &c. 

A\ ITH a view to extend and improve my knowledge of the varia¬ 

tions of those Lichen-species which are natives of Scotland, as 

well as to add to my Lichen-herbarium, I visited, iu the summer 

of 1857 (August) the Norwegian Alps, and in that of 1860 (June) 

Iceland and the Faro Islands. AFhile not neglecting the higher 

and larger lichens, which in all these countries have long been 

comparatively well known, and which are easily determinable, for 

the most part or altogether, by naked-eye characters, I devoted 

myself chiefly to the collection of the more obscure and minute 

lower lichens—crustaceous or athalline, terricolous, saxicolous, 

and muscicolous species—which are less perfectly or little known, 

and which require for their determination the assistance of the 

microscope, and access, for comparison, to the largest and best 

lichen-herbaria and lichenological libraries. 

Of Icelandic lichens, the latest list, as far as I am aware, is 

that published by myself in 1861 J. It is a compilation which in¬ 

cludes the lists of all previous authors : but their nomenclature is 

* The analyses of Lichens made by chemists often fail through the neglect 

of an exact determination of the species, and probably not less often by the 

mixture of specimens confounded together and incorrectly assigned to one single 

species. For instance, that which Eobiquot has called “ Variolaria dealhatal' 

and from which he has extracted orcine, is not the Lichen dealhatus of Acharius, 

which does not contain this matter, but is probably Lecanora tartarea or 

pallescens, or even Urceolaria scrupoaa, or all these and others intenuixiHl. 

For the chemist, no less than for the physiologist, it is of the greatest import¬ 

ance to know exactly what is the plant we have under observation—tliat is, to 

have well determined the plant which we are studying. 

t Being an enumeration of Lichens collected in Iceland, the Faro Islands, 

and Norway, in 1857 and 1860. 

I In the “ The Flora of Iceland,” Section Lichens ; £dinb. New Philosoph, 

Journal, July 1861. 
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that which was current prior to the modern era of lichenology^ 

that, viz., which is characterized by the application of the micro¬ 

scope to the examination of the characters of spores and sper- 

matia. It follows from tliis that not only must such lists be im¬ 

perfect or defective as to numerical extent, but there cannot fad 

to be errors in nomenclature and confusions of diverse species. 

Both these classes of defects relate chiefly to the more minute and 

lower lichens, including, e. g., the saxicolous, terricolous, and 

muscicolous Lecidece. My lists, now subjoined, have the advantage 

of a nomenclature the most modern and most approved, the most 

precise and correct—the species having been for the most part 

determined by my friend Dr. Nylauder of Paris, the author of a 

recent ‘ Prodromiis Lichenographiie Scandinavia;’*, which is at the 

same time the fullest and best Catalogue extant of the Lichens of 

Northern Europe. It contains, however, scarcely any reference 

to the lichens of Icelandf- 

Similar remarks apply to the lichens of Fiiro. I know of no 

list of its lichens the nomenclature whereof is modern and exact; 

nor is there any reference to Earbese lichens in Nylander’s ‘ Li- 

chenes Scandinavia; ’ J, or in Fries’s ‘ Lichenes Arctoi’§. 

INIost of my Norwegian lichens, however, are enumerated in 

Nylauder’s excellent work, though one or two are not therein men¬ 

tioned, but are to be found recorded in Fries’s ‘ Lichenes Arctoi, 

or in the ‘ Flora’ or other continental Botanical Journals. 

In all three lists there are certain species which are interesting 

either from their absolute rarity, the peculiarities of their distri¬ 

bution, or in connexion with their parallel occurrence in Scotland. 

The subjoined Catalogues do not fully represent my collections, 

and still less the lichen-flora of the countries wherein they were 

gathered. They represent only such portions of my collections 

as survived the destructive process of travel in a state fit for pre¬ 

servation in my herbarium and for determination. AV herever I 

have collected lichens at such a distance from home as to neces¬ 

sitate package, and carriage by public conveyances, I have ne\er 

failed to suffer a large loss, especially among the more minute and 

* Or ‘ Lichenes Scandinavise,’ Helsiiigfoi’s, 1861, p. 312. 

1 I have recently had an opportunity of examining Fries’s ‘ Lich. Arctoi, 

published, however, a year prior to Nylander’s ‘ Lich. Scand.’ It contains 

only twenty-six species (collected by Steenstrup, Morck, Yald, and others) 

specially mentioned as Icelandic. 

X Nylander writes me (Feb. 9,1866), “ Sur les Lichens de Faro je ne connais 

rien de publit\” 

§ “ Lichenes Arctoi, Europse Groenlandiseque hactenus cogniti,” by Tli. M- 

Fries, Ph.D. Upsal. (Trans. Royal Society of Sciences of TJpsal,1860, pp- 298). 
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obscure terricolous species, which are the most interesting, and 

contain, in countries not yet thoroughly explored, a large propor¬ 

tion of novelties. The larger, foliaceous, filamentous, and fruti- 

culose species, such as the genera Parmelia, Physcia, Umhilicaria, 

Peltigera, Sticta, Cetraria, Platysma, Collema, Leptogium, Usnea, 

Alectoria, Pamalina, and Pvernia, I am in the habit of moistening 

on collection, and compressing while moist into hall-shaped masses, 

which carry comparatively well if carefully packed, and only re¬ 

quire soaking in water before laying them out for the herbarium. 

Of this group a large proportion is generally pi'eserved in excel¬ 

lent condition, even though they should not he unpacked and pre¬ 

pared for the herbarium for months after collection. Saxicolous 

and corticolous species again, if carefully packed like minerals, 

may also carry comparatively well. But the jolting and attrition 

to which, even in our railways, steamers, and carriers’ vans (and 

infinitely more so on the rough and rugged roads of mountainous 

countries, in such vehicles or by such modes of transport as the 

carriole of Norway, the waggonette of New Zealand, the pony of 

Iceland), the contents of boxes, however carefully packed, are sub¬ 

jected, prove fatal to a proportion even of saxicolous and corti¬ 

colous species, and still more so to terricolous, corticolous, musci- 

colous, or saxicolous Calicei, Bceoinycei, Stereocaulei, Cladoniei, 

Lecidei^ or Lecanoi-ei. Thus by travel or transport alone, after 

collection, I have sometimes estimated my loss as high as one-half 

of all the species likely to possess interest or novelty. 

My collections, moreover, were made within very limited periods 

and areas. The Icelandic list is the produce of about a week’s 

collection in the district around the capital, Keykjavik, between the 

hot springs of Laugarness, on the one side^three miles eastw ard), 

and the port of Havnafjord on the other (six miles westward). 

The localities or habitats specially examined were the walls in and 

around Ileykjavik,the moors, and the boulders abundantly scattered 

thereon, about the old Observatory (56 feet) and Cemetery,, the 

coasts of Eeykjavik Bay, and the coast-clitfs of the island of 

Videy in the same bay. The Eeykjavik district consists mostly 

of w'hat would be called in Scotland “ moorland,” or of a more or 

less barren stony desert comparable with the “Tundras” of Eastern 

Lapland as tliese have been recently described by Fellman. No 

hills were visited, nor heights above about 100 feet, nor did my 

excursions extend inland more than three miles from the coast. 

The species collected were mostly saxicolous, and largely also ter¬ 

ricolous and muscicolous. None were corticolous, in consequence 

of the total absence of trees and comparative absence ot shrubs—a 
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striking peculiarity as contrasted with the lichen-flora of Scot¬ 

land or Norway. The geological basis of the district includes the 

following rocks, which for the most part constituted the liabitats 

of saxicolous species ; while the soil resulting from their disinte¬ 

gration and decomposition supported, directly or indirectly, the 

terricolous and muscicolous forms:—viz. lavas, trachytes, basalts, 

porphyries, and amygdaloids*. 

My Fiirdese list is the produce of a single day’s collection in 

the immediate vicinity of the capital, Tborshavn. The localities 

and habitats visited or examined were chiefly the walls of the 

houses and gardens of the town, the rocks on the coast about the 

fort, and the rocks and boulders of the hills behind the town up 

to about 500 feet. The dominant rock wms a basaltic porphyry, 

or porphyritic basalt. 

My Norwegian excursions extended over about a fortnight; and 

their centre point was Jerkin (4594 feet), in the midst of the 

Dovrefjeld range of mountains, on the flanks of Sneehatten, which 

I also ascended to its summit (7620 to 7714 feetf). I had after¬ 

wards the pleasure and advantage in Christiania of meeting the 

late Professor Blytt, who favoured me not only with interesting 

details regarding the rarer lichens of the Dovrefjeld, but with 

specimens of some thereof from his herbarium. He regarded 

Kongsvold as the best station for head quarters in the collection 

of the alpine lichens of Norway ; and he complained of the general 

habit of foreign botanists of selecting Jerkin in preference. In 

other words, while foreigners generally select the saddle or southern 

side thereof as their botanizing head quarters in the Dovrefjeld, 

local botanists have found the northern side much more rich and 

prolific. Doubtless th*e selection of Jerkin by English and conti¬ 

nental botanists has been determined on from the testimony of maps 

and guide books, which show that this favourite station has the 

superior advantages of greater elevation (4594 feet) as contrasted 

with Eogstuen on the southern declivity of the saddle of the moun¬ 

tain-range (3150), and Kongsvold on its northern side (3063), 

greater proximity to Sneehiitten (which, notwithstanding its in- 

* A fuller account of the geology of the district will be found in the follow¬ 

ing papers by the author .—1. “ On the Eruption in May 1860 of the Kotlugja 

Toleano, Iceland,” with Map, Edinb. Xew Philosoph. Journal, January 1861. 

2. “ Contributions to the ^'atural History of Voleaiiic Phenomena and Produets 

in Iceland,” Proceedings of the Royal Society of Edinburgh, December 17,1860. 

t Aecording to different estimates: 7620, Keith Johnston’s Maps, 1861 ; 

7714, Murray’s Handbook, 1849. Second in height only to Skagstolstind, 

which, as given by Keith Johnston (1861), is 8670 feet. 
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ferior height to Skagstolstiiid, is still regarded as the monarch 

of the Norwegian Alps), and its greater profusion of the creature 

comforts of the traveller. I skirted the base of Skagstolstiiid, 

the highest mountain in Norway (SG70 feet, Keith Johnstone), 

but had no opportunity of ascending to its summit. Inasmuch 

as Sneehiitten and Skagstolstiud are at no great distance from each 

other, while the difference in height is not material, the probability 

IS that the lichen-flora of both is greatly the same. I crossed 

another mountain-range, the Haalangenfjeld (3000-1000 feet), 

between Komsdal and Loordal, on which I made considerable 

collections of alpine lichens. The bulk, indeed, of iny Norwegian 

lichens came from the Dovrefjeld or Haalangenfjeld, or, in other 

words, were alpine in their character—a peculiarity which must be 

borne in mind in any comparison of my Norwegian list with that 

of Iceland or Karo. To and from Jerkin and Christiania my 

route included the two great and beautiful valleys of Guldbrands- 

dal and Eomsdal, the former extending from Lillehammer to Laur- 

gaard, the latter from Lie to its opening seaward at Yieblungs- 

naeset. I visited also the environs of Christiania (the capital), the 

noi’thern and southern ends of the Mjosen lake, and the coast-rocks 

about Christiausand in the extreme south of Norway. The geo¬ 

logical basis of the districts visited consisted mainly of the rneta- 

morphic slates, especially of mica-slate* in all its variations, with 

its associated quartzites. So abundant frequently was the mica 

that the slate appeared to consist wholly of this beautiful mi¬ 

neral in foliated dark masses; occasionally its place was occu¬ 

pied by talc or chlorite. Gneiss ivas also common, and granite, 

with the various transition forms between gneiss and granite, less 

so—all sometimes, like the mica-slate, largely micaceous. This 

difference in the geological constitution of the country must also 

be kept in mind in instituting comparisons between the lichens 

of Norway, Iceland, and Faro. 

The peculiarities of the lichen-floras of these three countries 

will probably be best exhibited in the form of separate lists of the 

lichens collected, having appended a general and comparative 

table, with such commentaries as the data warrant. 

I. Iceland. 

1. Ejdiehepubescens, Fr. Saxieolous. 

2. Lichina conjinis, Ag. Saxieolous, common. 

* Sometimes highly ferruginous. About Christiania the representative of 

the mica-slate is a clay (aluminous) slate, which crops out frequently on the 

sides of the streets and roads. 
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3. Pyrenopsis Jicematopis, Smrf. Saxicolous. Havnafjord. 
4. SpJicBrophoron coralloides, Pers. Sterile, in dwarf tufts, of a 

brownish colour, and resembling some forms of Cetraria 
aculeata-. a,ccom\)imy‘mgCladoniarangiferina, C. tincialis,&c. 

5. Stereocaulon pascliale, Laur. A'arious forms, saxicolous, ste¬ 
rile: also Thingvalla, 1855, J. Hcwat, in Herb. Univ. 

Ediiib. 

6. S. denudatum, Plk. Common, frequently sterile. 

7. /S', condensatum, Illfm. 
8. Vsnea bai'hata, Fr., var. ceratina, A.q\\. {Jide Nyl. Lich. Scaud. 

p. 69). 
9. Pamalina scopidorum, Ach. Videy. Very like a saxicolous 

I'igid form of 7?. calicaris, Fr., y&v. farinacea, Ach.; passes 

into— 
10. P. polytnorpha, capitata, Kc\i. {P.tinctoria, Scha'r.). 

Videy. 
11. Cetraria Islandica, Ach., and var. crispa, Ach.: both very com¬ 

mon. 

12. C. aculeata, Fr., and var. miiricata, Ach.: both very common. 
13. L., various forms. Very common; sometimes 

covers considerable tracts of ground, like Cladonia rangi- 

ferina : usually sterile, dwarf, and deformed. 
14. P. cucullaUim, Hffm. Terricolous : sometimes accompanying 

the preceding. 

15. Peltigera canina, Hlfm. Sterile and miserable specimens. 

16. Parmelia saxatilis, Ach. Saxicolous, very common : sterile 

about Reykjavik. 
\ ar. omphalodes, Ach. Thallus sometimes deep purplish, with 

a beautiful peach-coloured bloom, especially about its peri¬ 
phery. 

17. P. lanata, L. In hollows of boulders, Laugarness moors. 
18. Physcia parietina, L. Saxicolous: common on walls about 

Reykjavik ; and on marine rocks, Videy. 
19. P. 8teUaris,Yr., var. acrita, Ach. (var. aipolia, Musci- 

colous, Laugarness moors. 
1 ars. leptalea, Ach., and tenella, Ach., and other forms: all saxi¬ 

colous and more or less common, generally sterile. 
20. P. c(Fsia, Hffm. Abundant on walls about Reykjavik : sterile. 

21. Umhilicaria prohoscidea, DC. A specimen in Herbarium, Kew, 

labelled “ Iceland, Mr. Paulsen, 1809,” possesses some of 

the characters rather of U. cylindrica on the one baud and 

U. hirsuta on the other. The thallus is of a very pale grey 

colour, provided with short marginal and rhizinal fibres, 
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and with abundance of largish submarginal black sperino- 

gones*. 

22. U. cylindrical Dub. 

23. U. erosa, Hffin. 

All three sasicolous and common. 

24. Fannaria hrimnea, Mass. Terricolous. Reykjavik moors. 

25. Sq^uamaria cartiJaginea, DC. Saxicolous. 

26. S. saxicola, Pollieh. Saxicolous, various forms, very common. 

27. straminea, Ach. Saxicolous. Yidey. 

28. S. gelida, Sm. Saxicolous, resembling my Caledonian-Canal 

(Scottish) specimens. Krisuvik, Steenstrup. 

29. Placodium muroruni, Hffm. Saxicolous: common on walls 

and boulders about the shore, Reykjavik. 

30. P. citrinum, Ach. Associated with the preceding, of which 

it appears to be only a form. 

31. Lecanora vitellina, Ach. Saxicolous and terricolous : common 

on walls about Reykjavik. 

32. L. aiirantiaca, Lightf., var. erytlirella, Ach. Saxicolous. 

33. L. cerina, Ach. Terricolous : common on the Reykjavik moors. 

31. L. sophodes, Ach. “Fere status lecidina" (Nyl. MS.), an 

approach to var. laevigata, Ach., both of which are saxi¬ 

colous and common in Yidey. 

35. X. cinerea, L. Saxicolous, very common. 

36. L. Dicksonii, Ach. (^Lichen ^deri, Sm. Eng. Rot. t. 1117.) 

Allied to, if not a form of, the preceding. Saxicolous. Reyk¬ 

javik moors; Havualjord. 

37. Z. parella, Ach. Saxicolous, very common. 

1 ar. Upsaliensis, Ach. Muscicolous, very common, sterile. 

Both forms sometimes sorediiferous (or variolarioid). 

38. X. tartarea, Ach., var. frigida, Sm. Terricolous. 

39. L. qioliophaea, Wh\ab., ^orm. Saxicolous, Yidey. 

40. X. glaucoma, HtFm. Saxicolous ; frequently sorediiferous or 

isidiiferous, bearing parasitic fungi, exactly as in Ben-Xevis 

specimens. 

41. X. suhfusca, Ach. Saxicolous, Yidey. 

Yar. epibrya, Ach. Terricolous and muscicolous : common on 

the moors. 

42. X. umhrina, Ach. Saxicolous, Yidey. A close ally, if not a 

form, of the preceding. 

43. X. varia, Ach., var. polytropa, Ehrh. Saxicolous, very common. 

Yar. intricata, Ach. Saxicolous, HavnaQord. 

* Described in my “ Memoir on the Spermogones of the Higher Lichens,” 
Trans. Royal Soc, Edinb. vol. xxii. p. 188. 



372 DR. liAUDEE LIXDSAT OK THE 

44. L. hadia, Kch. {Lichen piciniis,Dic\%.'). Saxicolous, Havna- 

fjord. 

45. L. atra, Ach. Saxicolous. 

46. Lecidea foveolaris, Whlnb. Terricolous, Reykjavik moors ; on 

soil in crevices of rocks on the coast cliffs, Videy. 

47. L. simplicior, Nyl, MS. Muscicolous, Laugarness moors. 

Closely allied to, if not a mere variety of, L. sabuletorum, 

Flk., and L. spliceroides, Smrf. 

4S. L. xmhrina, Ach. Saxicolous, Reykjavik. 

49. L. hacillifera, ifsyl., var. siihfuscula, Jsyl. (in ‘ Flora,’ 1865, 

p. 604). Terricolous, Laugarness moors. The type is cor- 

ticolous in Sweden and Finland. It includes as a variety 

t Borrer’s L. incompta (E. Bot. Suppl. t. 2699; Leighton’s 

Lichenes Britannici Exsicc. no. Vo2i,jide Nyl. Scand. 210). 

50. i. Ach., in various forms. Saxicolous, very common. 

Yar. latypea, Ach. (i. coniops, Ach. pr. p.). 

Var. enteroleiica, Ach. (Z. duhia, Borr.). 

Var. monticola, Ach. (var. nitidula, Fr., IN^yh). Saxicolous, 

Reykjavik. “ Sporae longit. 0’010-0 014 millim., crassit. 

0’00i5-0 0050 millim.; hypothecium fusco-rufescens: ge- 

latina hymenea iodo cserulescens” (J^yl. Letter, Feb. 9, 

1866). 

Var. incongriia, ISjl. MSS. Described as a separate species in 

Nyl. ‘ Scand.’ 218. 

51. L. vitellinaria, Nyl. On boulders with rounded surfaces: 

specimens not obtainable. Probably to be considered a 

mere parasitic and athalline form of the preceding. 

52. L. alpestris, Smrf. Terricolous, Laugarness moors. 

53. L. contigua, Fr. Saxicolous. 

Yar.Jlavicunda,Ach.,yvith isidioid forms. Saxicolous,Havuafjord. 

51. L. confluens, Ach., various forms. Saxicolous. Apt to be 

confounded with, and properly, I think, referable to, the 

preceding and succeeding, from which it appears to possess 

no good title to be considered distinct. Thallus in all three 

lichens occasionally ferruginous or rust-coloured. 

55. L. lapicida, Fr., and vars. declinans, Xyl., and ocliromela, Ach. 

Saxicolous, common. 

56. L. pohjcarpa, Flk. Allied like the following to the preceding. 

Saxicolous, very common. 

5/. L. lithopJiila, Ach. Saxicolous, very common. 

Form ocliracea, Ach., according to Fries and Isylander (Scand. 

227) is Lichen pruinatiis, Dicks. (E. Bot. t. 2244). 

58. L. areolata, Schser. Saxicolous. 
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59. L. lactea, Flk. Saxicolous. 

60. L. intumescens, Flk. Saxicolous : on boulders with rounded 

surfaces ; specimens not obtainable. 

61. L. petrcea, Flot. Saxicolous. 

62. L. excentrictty Aq\\., Nyl, Scand. 233. Saxicolous, Yidey. A 

close ally, if not a form, of the preceding. 

63. L. coniops, \Yhlnb., and form obscurior, Nyl. MS. Saxicolous, 

Yidey. Described in iS’ylander’s ‘ Scand.’ 237, as a var. of 

L. disciformis, Er. 

. 64. L. mynocarpa, DC., form. Saxicolous, Yidey. 

65. L. geographica, L. Saxicolous, very common. 

66. L. sarcogynoides,l\.ovh. 252*. Saxicolous. I^ot mentioned in 

Nylander’s ‘ Scand.’ ^ 

67. l^ndococcus gemmifer, T^ay\. Saxicolous. Mentioned, in Ny^- 

lander’s ‘ Scand.’ 284, as likely to occur, though not hitherto 

found, in Scandinavia, 

II. Far'd. 

1. SpbceropJioron coraUoides, Pers. Abundant, but not in fruit. 

2. Stereocaulon pasc]iale,ljSL\xv. Also abundant, but not seen in 

fruit. 

3. Ramalina caJicaris, Ach., var. farinacea, Ach. Saxicolous, 

abundantly sorediiferous, common about the shore. Apt 

to be confounded with the F. tinctoria auctt. 

4. F. scopulorum, Ach. Abundant on the rocks about the harbour, 

Thorshavn, Laudt describes it erroneously as “ very rare.” 

5. Cetraria Islandica, Ach., and var. crispa, Ach., Sir '\V. C. Tre¬ 

velyan. Mostly on the bills, but probably (at least var. 

platyna, Ach., or the larger forms generally) in small 

amount; for the Amtmau of Faro (Dahlerup) assured me 

that all the “ Iceland Moss ” used in these islands (as me¬ 

dicine, not as food) is imported from Sweden. I was further 

given to understand that this may be the case also with 

the medicinal “ Iceland Moss ” used in Iceland it.self! 

6. C. aculeata, Fr., and var. muricata, Ach., Sir AV • C. Trevelyan. 

Parmelia sn.ratilis, Ach.f Saxicolous, on the hills; abundant, 

but seldom in fruit. 

Yar. ompbalodes, Ach. Eqiuilly' common, and infrequently fertile. 

S. Physcia parietina, L. Saxicolous : on walls of the town and 

rocks about the harbour, Thorshavn. 

* In a letter of date Oct. 12,1866, Nylandcr informs me that he now regards 

this as Lecidea lajyicida, Fr., var. declinata, Nyl. 

t Ihe “ Staynamoai ” of the Faroese. 
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9. Lecanora vitellina, Ach. Saxicolous, common. 

10. L. cinerea, L. Many different forms. Saxicolous, as common 

as L. tart area. 

11. X. parella, Ach., and var. paUescens, Ach. Saxicolous, very 

common, especially about the shore. The latter is cer¬ 

tainly a transition state to the following species. To the 

foregoing variety, or its type, appears to belong the bulk 

of Isidium corallinum, Ach., which is also very common. 

12. L. tartarea, Ach. The “ Korke ” of the Tardese (Landt). 

Saxicolous, abundant, both in its usual or fructiferous, and » 

isidioid or variolarioid sterile conditions, on boulders and 

rocks about Thorshavn, from the sea-level up to the tops of 

« the hills. Landt describes it as so plentiful in some places 

that at a distance “ it makes the stones appear as if they 

were covered with lime ” (p. 195). 

13. L. varia, Ach., var. polytropa, Ehrh. Saxicolous, common. 

14. i. sulphurea, Ach. Abundant and in fruit, especially about 

the shore. Saxicolous. 

15. L. badia, Ach. Saxicolous. 

16. X. at)'a, Ach. Saxicolous: abundant and in fruit, especially 

about the shore. 

17. Lecidea subepulotica, ISTyl. MS., not recorded in his ‘ Lich. 

Scand.’ Subsequently, in a letter of January 25,1866, he 

thus refers to it:—“ X. suhepulotica, Nyl. in litt. ad Tuck, 

et alios, n’est qu’une forme du Lecanora epulotica, Ach., du 

groupe du cinerea.''’ 

18. X. coarctata, Ach. Saxicolous: exactly resembling speci¬ 

mens growing on similar trappean rocks on Kinnoull Hillj 

Perth. 

19. X. parasema, Ach. Saxicolous, common. 

20. X. continue, Fr., many varieties, including isidioid forms. 

Saxicolous, very abundant. 

21. X. atro-alha, Flot. Saxicolous. 

22. X. petreea, Flot. Saxicolous. 

23. X. excentrica, Ach. Saxicolous. 

24. X. AVdilnb. (Xyl. Scand. 2.37), and forms. Saxicolous. 

25. J errucaria hlnb. (a variety of V. margacea^ hlnb. 

in Nylauder's ‘Scand.’ 272). Saxicolous. 

26. V. maitra, Whlnb. Saxicolous. 

III. Norway. 

1. Nyl. Enumer. 143. Saxicolous, Eomsdal. 

Associated with Lecidea geminata, Flot. 
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2. Collema pulposum, Ach. Terricolous (among moss). Dr. 

Gilclirist. 

3. Spharoplioron coralloides, Pers. Sueeliatten: on the Dovre- 

fjeld, generally rare, and not in fruit. 

4. B(Eomyc€s placophyllus, Ach. Quamskl^ir, Valderstift, 1851. 

Prof. Blytt. 

5. !B. icmadopJiilus, Ehrh. Terricolous, Sneehatten. 

6. Stereocaulon pasc1iale,X‘?iMV. Terricolous. 

7. S. tomentosum, Laur. Dovrefjeld, frequently in fruit. As 

abundant as Alectoria ocJiroleuca, Platysma nivale, or P. 

cucullatum, and sometimes much more so than Cladonia 

rangiferina. * 

8. Siphula ceratites,Pv. Terricolous. Alseno, Helgoland, Nord- 

land, 1841, Blytt. The Kew Herbarium contains several 

Norwegian specimens, mostly from Sommerfelt {e. g. on 

the higliest hill-tops of the island of Otterd, Nordland, 

Smrf. Tin. It. 1828), sub nom. Cenomgces ceratites, Ach., 

and Isidium dactylinum, Ach. 

9. Thamnolia vermicularis, L. Terricolous, Sneehatten, common; 

exactly like my Scotch specimens (from the Braemar and 

Breadalbaue mountains). 

10. JJsnea harhata, Fr., various forms. Corticolous, rarely in fruit, 

hut frequently sorediiferous ; more or less abundant in the 

subalpine and lowland forests. On old rugged bark of 

bii-ch, and on various firs in the forests of Gruldbrandsdal; 

on spruce and larch about Christiania. 

11. Alectoria juhata, Ach. Corticolous, common : on spruce, 

larch, Scotch fir, birch, and other trees in the forests of 

Gruldbrandsdal. 

Form cana, Ach. Corticolous, Yaage Yand, Loordal. 

Form cJialybeiformis, Ach. Saxicolous, common on the Haa- 

laugen- and Dovre-Qelds. 

12. A. ochroleuca, Ehrh. Terricolous, sterile generally ; very abun¬ 

dant on the Dovrefjeld. In fruit ou the top of the Tette- 

fjeld near Tofte (DovreJQeld range) ; Smrf. Un. It. 1828, in 

Herbarium, Kew. Similar specimens in beautiful fruit 

have been sent me by Krempelhuber of Munich, from the 

Salzburg Alps (1863). 

13. Pvernia prunastri, Ach. Corticolous. 

14. Ramalinapolymorpha, Ach. 

^ ar. capitata, Ach. (P. tinctoria, Schmr. Exs. 394, Hepp, 563), 

Saxicolous, abundant ou the DovreQeld. 

PEOC.—BOTAJfT, VOL. IX. 2 C 
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15. R. calicaris, Pr., and vars. fraxinea, Fr., and fastigiafa, Fr. 

Corticolous. 

16. R. pollinM'ia, Ach.: indistinguishable, it seems to me, from 

forms of R. polymorpha, and saxicolous states of R. cali- 

caris, var./arMiacm, Ach. Such a form asvar./3. rupestris, 

Flk., in Hepp’s ‘ E.xs.’ 566, is doubtless confounded with, or 

properly merged in, R. polymorpha. All the forms, states, 

varieties, and species of Scandinavian, as well as British, 

Ramalina that I have seen, would be more conveniently, for 

the purposes of science, regarded, I think, as referable to 

a single protean species. 

17. Cetraria Islandica, Ach., and its vars. crispa, Ach., platyna, 

Ach., and Relisei, Schaer., with their transition forms. 

Dovrefjeld, Haalangenfjeld, and other mountain-ranges, 

abundant; fruiting frequently in the larger or broader 

forms (Fogstuen). Some years ago I examined a large 

quantity of the “ Iceland Moss ” of commerce (while en¬ 

gaged in the examination of the spermogones of this spe¬ 

cies) ; it had all the appearance of the specimens I gathered 

on the Dovrefjeld, on which the commercial moss is said 

to be chiefly collected for the Loudon market. The larger 

forms (<?. g. var. platyna) w ere frequently found in fruit. 

18. G. aculeata, Ehrh. From Jerkin to the top of Sneehatten 

(4500 to 7500 feet). 

19. Rlatysma nivale, L. Sneehatten and other mountains, very 

abundant, among moss ; spermogoniferous and in fruit; ex¬ 

hibiting considerable variety as to colour, breadth of thallus, 

and curling of its edges. 

20. P. cucullatiim, Hftin. Sneehatten, and all the fjelds or moun¬ 

tain-ranges, very abundant; frequent in fruit, and also 

spermogoniferous; like the preceding as to breadth of 

thallus, colour, &c. 

2\. P. sopincolum,HSm. Corticolous. In the fir-woods of Guld- 

brandsdal; about Eidsvold, on the Mjoseu (some forms 

large-lobed, with sorediiferous margins) ; in fruit, on pales, 

Guldbrandsdal, Smrf. U. I. 1828, in Herbarium Kew. 

22. P. ulophyllum, Ach. Corticolous, on the Dovrefjeld, and in 

the mountain-valleys trending therefrom. Allied to the 

preceding, of which Acharius considered it a variety, hi y- 

lander describes it (Scand. 82) as “ forte propria species. 

23. P. Fahlunense, L. Saxicolous: common on the Dovre- 

Haalangen-fjelds; frequently in fruit, and spermogoui- 

ferous. 
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24. P. juniperinum^ L. Corticolous and saxicolous (on twigs of 

shrubs and on boulders), DovreQeld and Gruldbrandsdal. 

Frequently in fruit, and spermogoniferous. 

25. P. pinastri. Scop. Equally abundant in the same localities 

and habitats as the preceding, to which it is allied, if it is 

not a mere form thereof. Occurs also on weathered timber. 

26. P. glaucum, L. Corticolous, saxicolous, and terricolous, com¬ 

mon. In the fir-woods of Gruldbrandsdal; on trunks of 

pines about Christiania, Smrf U. I. 1828, in Herbarium 

Kew; Vaage Vand, on boulders or on the ground among 

mosses, &c. 

^OTrafallax, Ach. On ash about Christiania. 

27. Nephromium tomentosum, Hffm. Jerkin. 

28. N. Icevigatum, Ach., various forms. Corticolous, iu the fir- 

woods of Gruldbrandsdal. Saxicolous, Haalangenfjeld, 

Romsdal, and Vaage Vand. 

29. Peltigera aplithosa, Hftm. Terricolous and muscicolous, com¬ 

mon on the Dovrefjeld. 

30. P. malaeea, Fr. Apt to be confounded with P. horizontalis. 

31. P. canina, Ilfi'm., in various forms; common. Eomsdal; 

Christiansand. 

32. P. horizontalis, Htfm. Eomsdal; Jerkin. Common. 

33. SoJorina crocea, L. Terricolous, HaalangenQeld; abundant 

and in fruit about the glacier at Fogstuen. 

34. Stictina scrohiculata, Scop. Corticolous, Eomsdal. 

35. Sticta pulmonacea, Ach. Corticolous, Vaage Vand. 

36. Parmelia tiliacea, Ach., form laevigata, Ach. Corticolous (on 

ash), about Christiania: closely resembling form leucochroa, 

AVallr., of Parmelia saxatilis. 

Form scortea, Ach. Saxicolous (on boulders), about Christiania. 

37. P, saxatilis, Ach., with its forms leucochroa,^''aWr., andfur- 

furacea, Schger., and its ochraceous and whitish conditions 

with all tbeir transition states. Corticolous forms are 

generally, as wdth us, light-coloured, large-lobed, and 

smoothish : common on birch bark, especially where it is 

old and cracked, as well as on various firs or pines in the 

forests of Guldbrandsdal and Eomsdal. Saxicolous forms 

are, on the other hand, more generally dark-coloured or 

ochraceous, small-lobed, and furfuraceous: on boulders 

about Christiania, and on all the mountain-ranges. Seldom 

fertile, especially the corticolous forms; frequently, how¬ 

ever, in all its conditions of thallus, spermogoniferous. 

2 c 2 
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Yar. omphalodes, Acli. Saxicolous ; sometimes with a pec uliar 

bluish bloom on the blackish-brown glistening thallus. 

Yar. Ach. Saxicolous. AYith the former vai’iety, 

montane or alpine. 

38. P. conspersa, Ach. Saxicolous and corticolous ; very common ; 

very variable, especially as to the colour and size of the 

thalline laciniae ; frequently in fruit and sperinogoniferous. 

On walls, Eomsdal; on boulders about Christiania; on 

junipers, DovreJQeld. Passes apparently into the following. 

39. P. centrifuga, Ach. Saxicolous and corticolous (Fogstuen) ; 

terricolous (Sneehiitten) ; frequently in fruit, and spermo- 

gouiferous. Perhaps even more abundant tlian the pre¬ 

ceding, to which it appears to me to be really referable. 

Its apothecia and spores are essentially the same as those 

of P. conspersa; while the only difference is in the size and 

division of the thalline laciniae. P. centrifuga, however, 

seems a more alpine and northern form than P. conspersa. 

40. P. olivacea, Ach. Corticolous and saxicolous, common. On 

old cracked bark of birch, and on fir branches, in the forests 

of Guldbrandsdal; on ash, and also on boulders, about 

Christiania. 

41. P. exasperata, Ach. Occurs in the same localities and habitats 

as the preceding, of which I consider it a variety. Both 

are frequent in fruit. 
42. P.stggia,A^Q\\. Saxicolous, common on the Dovre^eld: in fruit. 

43. P. lanata, L. Saxicolous, common on the Dovre- and Haa- 

langen-^elds: both sterile and in fruit. Some forms are 

extremely like certain saxicolous states of Alectoria jiibata 

(form cliaJyheiformis'), with which it is apt to be confounded 

in herbaria. 

44. P. phgsodes, Ach. Corticolous and saxicolous: frequently 

sperinogoniferous, rarely bearing apothecia. Common on 

fir branches in the forests of Guldbrandsdal. 

Nox.obscurata, Kc\i. (Hepp, E.xs. 585), Ilaalangenfjeld. In the 

Herbarium Kew, there is a Korwegian specimen from 

Sommerfelt, Tin. It. 1828, as deeply bronzed as P. olivacea, 

which it much resembles. 

Yar. V it fata, Ach. 

A"ar. labrosa, Ach. 

Are more or less plentiful in the mountain-valleys- 

45. P. encausta, Sm. Saxicolous, common on the Haalangenfjeld, 

frequently in fruit and spermogoniferous; varies much as 

to the colour and size of the thalline laciniae. 
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46. P. arcttca,'Jl\\.Yr. Saxicolous, top of Sneeliattcn. Not men¬ 

tioned in Nylander’s ‘ Scand.’ 

47. Parmeliopsis ambigua, A.c\\. Corticolous (on weathered wood), 

Fogstuen, common. 

48. P. aleurites, Ach. Corticolous (on weathered wood), Jerkin. 

Not Lichen aleurites, Sm. (E. Bot. t. 858), which is Par- 

melia placorodia, Ach. {fide Nyl. Scand. 106). 

49. Lhyscia parietina, L. Corticolous and saxieolous, common. 

On old cracked bark of birch in the forests of Guldbrands- 

dal; on ash about Christiania ; on walls, Bomsdal. 

Var. poly car pa, Ehrh. Corticolous ; common on pine- and fir- 

twigs, living and dead, Eidsvold (Mjdseu lake). 

50. P. lychnea, Ach. Corticolous and saxieolous, on old rugged 

bark of birch in the forests of Guldbraiidsdal; on walls and 

boulders. Jerkin. 

51. P. Candelaria, Ach. pr. p., Nyl. {Lichen concolor, Dicks.). 

Saxieolous. Frequently associated with Lecanora vitellina-. 

very common on boulders. Jerkin ; on walls, llomsdal. 

52. P. pulverulenta, Fr. Corticolous, common about Eidsvold ; 

on old rugged bark of birch in the forests of Guldbrandsdal; 

on ash about Christiania. Thallus sometimes very white 

pruinose. 

53. P. mWhlnb. Terricolous; Sneehatten, and the Do- 

vrefjeld generally, common; a variety of the preceding, 

according to Nylander’s ‘ Scand.’ 110. 

54. P. aquila, Ach. Saxieolous, Christiansand. 

55. P. stellaris, Fr. Corticolous, saxieolous, terricolous, and mus- 

cicolous ; in some of its most variable forms, common ; fre¬ 

quently in fruit, and spermogoniferous. On old rugged 

bark of birch in the forests of Guldbrandsdal; on ash about 

Christiania. 

Var. suhohscura, Nyl. Corticolous (on weathered wood), and 

muscicolous. Jerkin. 

Var. leptalea, Ach. 

^ ar. tenella. Scop. 

A ar. aipolia, Ach. 

Sub form acrita, Ach. 

56. P. cfpsia, Hffm. Saxieolous, common, frequently accompany¬ 

ing Placodium elegans. On w'alls, Romsdal; on boulders 

about Christiania. 

57. P. obscura, Fr. Corticolous, saxieolous (Laurgaard), and 

muscicolous (Romsdal). 

58. TJmhilicaria pmtulata, Hflfm. Abundant and in large beautiful 
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specimens about Cbristiansand: the “ Pustulatous Moss 

of commerce, formerly largely collected in Norway for the 

London orchil-market; frequently spermogoniferous. 

59. TJ. atro-pruinosa, Schfer. Haalangenfjeld, common. 

60. T7. vellea, Ach. Top of Sneehatten; Haalangenfjeld, com¬ 

mon : closely allied to the following; abundantly fructife¬ 

rous ; thallus sometimes a foot in diameter. 

61. U. spodocliroa, Hffm. (including as a var. TJ. depressa, Ach.; 

Schser.Exs. 137-140). Christiansand, abundant: ^he largest 

and most plentiful of all the Norwegian Umhilicaria •, fre¬ 

quent in fruit and spermogoniferous. The “ Yelutous 

Moss ” of commerce; at one time largely imported from 

Norway, and used in the manufacture in this country of 

orchil and cudbear, for which now only the Tioccell(S are 

employed. 

62. IT. Jiirsuta, Ach. Sneehatten. 

63. Z7. proboscidea, DC. {U. varia, var. dexista, Leighton, Umbil. 

17). Sneehatten; Haalangenfjeld: very common. 

64. TJ. cylindrica, Dub. Dovrefjeld, common, frequently spermo¬ 

goniferous. Includes a form which Schferer calls nudius- 

ciila (Exs. 145), in which the cortical layer of the thallus 

is eroded, exposing in irregular patches the subjacent white 

medullary tissue. 

65. TJ. erosa, Hffm. Common on the Haalangen- and Dovre-ljelds. 

Sommerfelt’s Gyrophora glabra, Ach., in the Herbarium 

Kew, from Mount Johnsknuden, near Kongsberg, TT. I- 

1828, is apparently referable here. 

66. TJ. hyperborea, Hffm, Laurgaard ; Alps of Lapland, Solander, 

in Herbarium British Museum. Sommerfelt’s DovreQeld 

specimens in the Herbarium Kew, have simple apothecia, 

and the thalline surface is not much blistered. His GyTO~ 

phora tessellata, Ach., in the Herbarium Kew, also from 

the DovreQeld, seems partly referable here, partly to TI. 

atro-pruinosa. Another Norwegian specimen in the Her¬ 

barium Kew is very large, nearly a foot in diameter. 

67. TJ.floceulosa, Hffm, Jerkin. 

68. TJ. polyphylla, Schrad. Common on the Dovre- and Haalan- 

gen-tjelds. 

69. TJ. stipitata, Nyl. Scand. 289. In fruit (simple lecidine apo¬ 

thecia). The only specimen recorded in Nylander’s ‘ Scand. 

is from the KundaneQeld, Norway, collected by Zetter- 

stedt; but it was sterile. 

All the TJmbilicarice are saxicolous. 



LICHEN-FLORA OF NORTHERN EUROPE. 381 

70. Psoroma hypnorum, IlfFm, Tcrricolous and muscicolou8> Haa- 

laiigenfjeld. 

71. Pannana leucolepis, AVlilub. {Lichen Ilookeri, Sm. E. Bot. 

t. 2283). Loin, Prof. Blytt. 

72. Squamana caHilaginea, DC. {fide Blytt). Nysterd, Christi- 

aniafjord, 1855; probably confounded with S. straminea 

and S. saxieohi. 

/3. 8. saxicola, Pollich. Saxicolous, common on Sneehiitten and 

the Dovrefjeld generally ; on walls, Eomsdal. To its var. 

versicolor, Pers., appears to be referable Lecanora Bommer- 

fieltiana. Elk. in Herb. Blytt; saxicolous, Kougsvmld and 

Drivdal, Dovrefjeld. 

74. 8. straminea, AVhlnb. {fide Blytt). Xordland. 

75. 8. gelida, L. Saxicolous, on boulders, Pomsdal; Drivdal, Dov- 

rejQeld, Blytt. 

76. Placodium murorum, Hftm. Saxicolous, common. On walls, 

Eomsdal. 

Var. rniniatum, Hftm., is with difficulty distinguishable from 

forms of the following. 

ii. P. elegans, DC. Saxicolous, terricolous, and muscicolous: 

abundant about Jerkin; on walls, Eomsdal. 

78. P. falgens, DC. {fide Blytt). Drivdal, Dovre^eld. 

79. P. hracteatwn, Hftm. Terricolous: Kougsvold, Blytt. 

80. Lecanora vitelUna, Ach. Saxicolous, corticolous (on twigs of 

shrubs), and terricolous : abundant about Jerkin. 

81. L. aurantiaca, Lightf. Corticolous, Eidsvold; on ash about 

Christiania. 

82. L. ferruginea,^\ji^^. Saxicolous, common: Q-uldbrandsdal. 

Porm festiva, Ach. Saxicolous, Jerkin. 

83. L. cerina, Ehrh. Corticolous (on twigs of shrubs, on old 

barks of trees, and on weathered timber), terricolous, and 

muscicolous: very common on the DovreQeld, and in its 

valleys. A Dovrefjeld specimen in the Herbarium Kew, 

from Sommerfelt, H. I. 1828, has large, convex, mucli 

crowded apothecia, with a disappearing border. 

84. L. pyracea, Xc\\. Corticolous, Eomsdal. 

85. L.falvo-lutea, Nyl. Terricolous and muscicolous. Jerkin. 

86. L. oreina, Ach. {fide Blytt). Drivstuen, DovreQeld. Saxi¬ 

colous (on loose stones around the station-house). 

87. L. sinapisperma, DC. Muscicolous aud terricolous, Lillehaave. 

Eeferred by Hylander (L. Scand. 146) to L. leucoraa, 

Ach. 

88. L. nimhosa, Fr. Terricolous, Fogstuen. 
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89. L. sophodes, Ach., and var. Icevigata, Ach. Terricolous, Fog- 

stuen; Lanrgaard. 

90. L. turfacea, Whlnb., and var. mniarcEa, Acli. Terricolous and 

muscicolous, Dovre- and Ilaalangen-tjelds, common. 

91. L. cinerea, L., including several forms more or less well 

marked. Saxicoloiis, abundant on, or in, all the mountain- 

ranges and valleys; one of the most common, as well as 

puzzling, subalpine Norwegian Lecanorw. 

92. L. cinereo-riifescens, Ach.* Saxicolous, Haalangenfjeld. 

Closely allied to, if not a form of, the preceding. 

93. L. pelohotrya, Smrf. Mountains of Stbrdal, Trondhjemstift, 

1824, Blytt. Also allied to L. cinerea. 

94. L. verrucosa, Laur. Terricolous and muscicolous : associated 

frequently with Pertiisaria glomerata: Sueehiitten and 

Jerkin. 

95. L. parelJa, Ach. Saxicolous and muscicolous: common, in 

some of its forms, on the Dovrefjeld. 

yQx. pallescens, Ach. Hvitingso, Stavanger, coll. Schubeler in 

Herb. Blytt. A common Scotch saxicolous form. 

Var. Upsaliensis, Ach. The common montane or alpine mus¬ 

cicolous form. 

96. L. tartarea, Ach. Saxicolous, terricolous, muscicolous, and 

corticolous (on twigs and roots of shrubs): very common, 

in some of its forms, on Sneehiitten and the Dovreljeld. 

Xar. frigida, Sra., the common muscicolous montane form, is 

generally more abundant than the type. 

Var. gonatodes, Ach., in the Herbarium Kew, from the summits 

of the Dovreljeld (Smrf. TJ. 1.1828), is simply a condition 

of wx.frigida. 

97. L. glaucoma, Ach. Saxicolous, common on all the mountain- 

ranges. 

98. L. subfusca, Ach. Corticolous, muscicolous, and saxicolous : 

common on ash about Christiania; on decayed mosses, 

shrubs, &c., Jerkin. 

Var. epibrga, Ach. Terricolous and muscicolous, common on 

the mountain-ranges. 

1 ar. argentata, Ach. Corticolous (on weathered wood and 

bark), Haalangenfjeld. 

Yax.atrgnea, Ach. (“ atypica substrate alieno superveniens, 

Nylaiider notes on my specimen). Saxicolous: Kongsvold 

and Jerkin, common. 

* In a letter (of date July 18, 1866) Nylander refers this to L. cinerea, L., 

var. afpina, Smrf. 
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Var. glahrata, Ach. On weathered fabricated timber, Eomsdal. 

Eeferred to variety argentata by Nylander (L. Scand. 160). 

Var. coilocarpa, Acb. Saxicolous and corticolous (old barks of 

trees) : Jerkin, common. 

99. L. cenisia, Acb. Saxicolous, terricolous, and muscicolous, 

Kongsvold and Jerkin. Eeferred by Nylander (L. Scand. 

161) to var. atrgnea of the preceding. 

100. L. wnhrina, Ach. Saxicolous, Jerkin. Allied to L. suhfusca. 

101. Z.wn'a, Ach. Corticolous (on fabricated, weathered wood), 

very common, Vaage Yand and Guldbrandsdal. 

Var. intricata, Ach. Saxicolous, Haalangenfjeld; associated 

with the following variety. In the Herbarium Kew there 

is a Sneehatten specimen, from Sommerfelt (U. I. 1828), 

which is terricolous and muscicolous, and appears to be his 

form Jeptacina. There is scarcely any thallus; and the 

apothecia are bluish, and pruinose or bloom-covered. 

Var. polgtropa, Ehrh. Saxicolous, very common, top of Snee¬ 

hatten ; on walls, Eomsdal. To this seems to be referable 

(pr. p. at least) Elytt’s Z. EhrTiartiana: saxicolous, Kongs¬ 

vold. 

Var. Jiypopta, Ach. Corticolous (on weathered, fallen, and drift 

wood), Va'blungsnajset, Eomsdal. 

102. Z. argopholis, Whlnb. Saxicolous, common about Jerkin 

and Kongsvold. 

I ar. thiodes, Sprengel, terricolous and saxicolous, Kongsvold, 

1854, Blvtt, sub nom. Z. fnistuJosa and its var. Blgttii 

(Hepp, Exs. 178), appears to me but a variety with a white 

thallus. Z. argopholis is at least closely allied to the fol¬ 

lowing, with which it would appear for the most part to 

have been confounded in the herbarium of Blytt. 

103. L.frustulosa, Dicks, {fide Blytt). Drivdal, Dovrefjeld. 

104. Z. atro-sulphurea, AVhlnb. {fide Blytt). Kordland. 

105. L. epanora, Kch. Saxicolous; Christiania, 1856, Blytt. 

106. Z. nephcea, Smrf. {fide Blytt). Drivdal, DovreQeld. 

107. Z. hadia, Ach. Saxicolous, very common on the Haalangen- 

and Dovre-:Qelds. 

Var. cinerascens, Kyi. Saxicolous, Jerkin and Eogstuen. 

108. Z. atra, Ach. Saxicolous, common; Dovrefjeld ; Guldbrands¬ 

dal; on talcose slate, Hvitingsb; Stavanger, July 1854, 

coll. Schubeler in Herb. Blytt. Very like British speci¬ 

mens on marine rocks (Jersey, &c.). 

109. Z. ventosa, Ach. Saxicolous, common, Dovrefjeld. 

■ 110. Z. chlorophana, Whlnb. Saxicolous, Jerkin. 
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111. X. woZyZi£?ma, Wlilnb. Blytt). Nordland. 

112. L. glaucocarpa,W\i\nh. Saxicolous, Kongsvold, Blytt. Allied 

to, if not a form of, L. cervina, Ach. 

113. L.fuscata, Sclirad. {Lecidea I'ufescens, Borr. E. Bot. Suppl. 

t. 2657). Saxicolous : Jerkin; Lilleliaave. Also allied to, 

or a form of, L. cervina. 

Var. Whlnb. Saxicolous; on walls, Bomsdal. 

114. X. peliscypha, AVblnb. Saxicolous, Jerkin and Lillebaave. 

Like the two preceding, probably referable to X. cervina, 

Nyl. Scand. 175. 

115. UrceoJaria scruposa, Ach. Saxicolous, Christiania, Jerkin, 

and Eogstuen. 

Var. bryopliila, Ach. Terricolous and muscicolous, Eomsdal. 

116. Pertusaria multipuncta. Turn. (Sm. E. Bot. t. 2061), var. leu- 

cotera, Xyl. Terricolous, Jerkin. 

117. P. glomerata, Ach. Terricolous and muscicolous. Jerkin and 

Eogstuen. 

118. Varicellaria microsticta. Nyl. Terricolous and muscicolous, 

J erkin. 

119. Lecidea pineti, Ach. Muscicolous, Haalangenfjeld. 

120. X. decolorans, Elk. Terricolous, common. Jerkin and Eog¬ 

stuen. 

121. X. atro-rufa, Ach. Terricolous, very common on the Dovre- 

:Qeld and Haalangenfjeld ; Sneehatten. 

122. X. vernalis, Ach. Terricolous and muscicolous, Haalangen- 

Qeld. Sub nom. X. sphccroides, Smrf., in the Herbarium 

Kew, on decayed mosses, &c., and near Christiania, Smrf. 

U. 1.1828. 

123. X. turyidida, Er,, form pallida, iN^yl. (“ varians apotheciis pal- 

lidis,” MS., and Scand. 201). Corticolous: Yaage Yand; 

Guldbrandsdal. Allied to, if not a form of, the preceding. 
124. L. pezizoidea, A.c\i. Terricolous and muscicolous, Eogstuen. 

125. X. Candida, Ach. Terricolous and muscicolous, Kongsvold, 

Blytt. Like my Kinnoull-Hill (Perth) specimens. 

126. L. parasema, Ach. Corticolous (on the generally smooth bark 

of living trees, and on palings), very common in some of its 

many forms : Christiania; Eomsdal. Terricolous, Jerkin. 

Eorm rugulosa, Ach. On living bark, Eidsvold; saxicolous, 

common on the Dovrefjeld. 

Yar. enteroleuca, Ach. Corticolous (on weathered and rotting 

timber and bark, as well as on living trees) : in the fir-forests 

of Guldbrandsdal; on alder, Eidsvold; on ash about Christi¬ 

ania. Saxicolous, Jerkin. 
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Yar. monticola, Ach. Saxicolous, Pogstuen. Eeferred by Ify- 

lander to var. nitidula, Pr., L. Scand. 217. 

127. L. stenotera, Nyl. Terricolous, Pogstuen. Allied to L. 

Dovrensis, Nyl., which, curiously enough, does not appear 

in my collection, notwithstanding that iN^ylander describes 

it (L. Scand. 221) as “in Alpe Dovre frequens, 

ut videtur.” Possibly this may be accounted for by vari¬ 

ous other terricolous Lecidece being confounded with it 

by Scandinavian lichenologists. 

128. L. assimilata, Nyl. Terricolous, Pogstuen. 

129. L. contigua, Pr., various forms. Saxicolous, very common on 

the mountains and in the mountain-valleys: top of Snee- 

hatten; IlaalangenQeld. 

Porm crustiilata, Ach. Saxicolous, Pogstuen. Eeferred by 

Nylander (L. Scand. 225) to his var. meiospora. 

130. X. lapicida, Pr., var. declinans, i^yl- Saxicolous, Jerkin. 

Quite comparable with specimens I collected in Otago, 

New Zealand, 

Subform ecrustacea, Nyl. (MS. note on my specimen). Saxi¬ 

colous : Haalangenfjeld; Jerkin. 

131. L. polycarpa, Plk. Saxicolous, Laurgaard. 

132. X. lithopMla, Ach. Saxicolous, Jerkin ; in some of its forms 

or varieties very common. 

Porm ecriistacea (Nyl. MS. on my specimen). Saxicolous, top 

of Sueehatten. 

pallido-cinerea, Plk. Saxicolous, Christiania. 

133. X. tessellata, Plk. Saxicolous, HaalangenQeld, with the 

two preceding, allied to, or forms of, X. lapicida. 

131. X. amylacea, Ach. {fide Blytt). Kongsvold; probably con¬ 

founded with L. farinosa, Ach., to which is also perhaps 

referable Blytt’s Lecanora Myreni, named after Dr. Myren, 

a Swedish botanist. Saxicolous, foot of Sneebatten, 1854. 

135. X. aglcea, Smrf {fide Blytt). Drivdal, DovreQeld. 

13G. X./wsco-o^m, Ach. Saxicolous; Lillehaave, Dovrefjeld, and 

Haalangenljeld, common. 

1^7. X. lactea, Plk. 

Form hypothallina (Nyl. MS. on my specimen). Saxicolous, 

HaalangenQeld. 

138. L. atro-alha,Y\ot. Saxicolous: top of Sneehiitten; Dovrefjeld ; 

Eomsdal: common. 

139. X. petr<Ea, Plot. Saxicolous: Lillehaave; Haalangen:QeId ; 

on walls, Eomsdal. 
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140. L. geminata, Plot. Saxicolous, Eomsdal. 

141. L. albo-atra, Hffm. Saxicolous : Kongsvold, Blytt. 

Var. epipolia, Ach., K^yl. L. Scand. 236 {Lichen speireus, Sm. 

E. Bot. t. 1138 ; Lecidea margaritacea, Smrf.). Saxico¬ 

lous : Kongsvold, Blytt. 

142. L. disciformis, Fr. Corticolous (on smooth bark of linng 

trees), Eoiusdal; on alder, Eidsvold. Muscicolous and ter- 

ricolous: Laurgaard; Fogstuen. 

Var. insignis, K»g. {Lecidea, Hepp, Exs. 39). Terricolous and 

muscicolous, Fogstuen and Jerkin. IMot mentioned in 

Kylander’s ‘ L. Scand.’ 

143. L. myriocarpa, DC. Corticolous (on weathered, fallen, or 

fabricated wood) : Bomsdal; Jerkin. 

144. L. saxatilis, Schmr. Saxicolous, Jerkin. 

145. L. xanthococca, Smrf, form ecrustacea (IMyh MS. on my 

specimen). Corticolous (on weathered fabricated timber), 

Vaage Vand and Gluldbrandsdal. 

146. L. sanguinaria, Ach. Terricolous, A^aage A^and. 

147. L. galbula, Bam. {fide Blytt). Saxicolous, on cliffs on the 

highest part of the old road over the DovreQeld, called “ the 

A^orsti.” 

148. L. dlpicdla, Schser. Saxicolous, top of Sneehatten. 

149. L.geograp}iica,^Q\i3iv. Saxicolous; Christiansand; DovreQeld; 

very common on boulders about Christiania; in various 

forms on or in all mountains and mountain-valleys ; espe¬ 

cially abundant on light-coloured gneiss and quartz rock. 

150. L. citrinella, Ach. {fide Blytt). Eondtjeld ; Guldbrandsdal. 

151. L. Liapensice, Th. Fr. On cushions of dwarf phsenogams, 

(e. g. weathered basal leaves of JDiapensia lapponica, B.)> 

moss, &c., top of Sneehatten. Not mentioned in Nylander s 

‘ L. Scand.’ 

152. L. Berengeriana, Mass. {Biatora Berengeriana, Mass. Bic. 

p. 128). Terricolous and muscicolous, Jerkin. Not men¬ 

tioned in Nylander’s ‘ L. Scand.’ 

153. Oraphis scripta, Ach. Corticolous (on smooth bark of 1N®S 

trees, especially alder), Eidsvold. 

154. Arthonia astroidea, Ach. Corticolous (on smooth bark of 

living trees), Eomsdal. 

155. A. varians, Dav. Parasitic on the apothecia of Lecanora 

glaucoma: Jerkin. 

156. Endocarpon miniatum, Ach. Christiansand, saxicolous; 

exactly like my specimens from Stenton Crag, Dunkeld. 
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157. Yerruearia epidermiclis, Acli. (var. grisea, Schaer.). Cortico- 

lous: (on living bark) Fogstuen; (on old rugged bark of 

birch) Gruldbraiidsdal. 

Tabular Summary *. 

t indicates species and varieties which are not British. 

Tribe. 

I. Lichinei.... 

II. Collemei ... 

III. Sphaerophorei 
IT. liaiomycei .. 

V. Stereocanlei . 

^I. Siphnlei.. .. 

V n. Usneei .. .. 

I III. Eamalinei .. 

IX. Cetrariei 

Genus. 

1. Ephebe . 
2. Lichina. 
3. Pyrenopsis.. . 

4. Collema. 
5. Sphrerophoron 
6. Bseoniyces ... 

7. Stereocaulon . 

8. Siphula ... 
9. Tliamnolia. 

10. Ij.snea. 

11. Alectoria 

12. Evernia. 
13. Rainalina ... 

14. Cetraria 

15. Platysma 

Species and variety. 

8, 
9 

10 
11. 

12. 

tl3. 

14. 

15. 

16. 

17. 
18. 

19. 
20. 

21. 

24. 

25 
26 
27 

+28 
29 
30 
31 
32 

pubescens, Fr. 
confinis, Ag.. 
hasmatopis, Smrf... 
fu.scatula. Ngt. . 
pulposum, Ach.. 
coralloides, Pers.. 
placophyllus, Ach.. 
icmadophilus, Ehrh. 
paschale. Laur.. 
tomentosiim, Laur.. 
denudatiim, Flk. 
condensatiim, Hffrn.. 
ceratites, Fr.. 
vermicularis, L. 
barbata, Fr.. 

1. var. ceratina, Ach. 
jubata, Ach. 

2. form cana, Ach. 
3. form chalybeiformis, Ach. 

oohrolcuca, Ehrh. 
prunastri, Ach. 
scopnlormn, Ach. 
polymorpha, Ach. 

4. var. capitata, Ach. 
ealicaris, Fr. 

5. var. fraxinea, Fr. 
6. var. fastipiata, Fr. 

pollinaria, Ach. 
Islandica, Ach. 

7. var. crispa. Ach. 
8. var. platyna, Ach. 
9. var. Delisoi, Schar. ,. 

aculeata. Ehrh. 
10. var. muricata, Ach. .. 

nivale, L. 
cucallatum. HiTm. 
Sicpincolum, HjTm. 
ulophyllum, Ach. 
Fahhinen.se, L. 
jiinipcrinum, L. 
pinastri, 8cop. 
glaucum, Ij. 

Iceland. FiirS. Korway. 

* The Cladonite collected in Icelantl, Fiiro, and Norway are unavoidably 

omitted; and all my lists are necessarily, to that extent, defective. 

V
a
ri

e
ti

e
s.

 



388 DE. LAUDEE LIKDSAT OS' THE 

15. Platysma .. . 
X. Peltigerei .. 16. Nephromium. 

17. Peltigera ... 

18. Solorina.... 
XI. Parmeliei .. 19. Stictina_ 

20. Sticta. 
21. Parmelia .. 

22. Parmeliopsi.s .. 

23. Physcia. 

XII. Gyrophorci .| 24. Umbilicaria .. 

Species and yariety. 

(32.) 11. form fallax, Ach. 
33. tomentosum, Hjfm. 
34. lasvigatum, Ach. 
35. aphthosa, Hffm.. 

t36. rnalacea, Fr. 
37. canina, Hffm. # .. .. 
38. horizontalis, Hffm. 
39. crocea, L. 
40. scrobiculata, Scop. 
41. pulmonacea, Ach. 
42. tiliacea, Ach. 

12. form lajvigata, Ach. 
13. form .scortea, Ach. 

43. saxatilis, Ach. * .. * .. * 
14. form leucochroa, Wallr. 
15. form furfuracea, Schcer. 
16. var. omphalodes, Ach. * . 

117. var. panniformis, Ach. 
44. conspersa, Ach. * 

t45. centrifuga, Ach. # 
46. olivaeea, Ach. # 
47. exasperata, Ach. * 
48. stygia, Ach. * 
49. lanata. L. # . # 
50. phy.sodes, Ach. * 

18. var. vitfcita, Ach. 
tl9. var. obscurata, Ach. 
20. var. labrosa, Ach. 

51. encaiusta, Ach: .  # 
t52. arctica, Th. Fr.  * 

53. ambigria, Ach. * 
54. aleurites, Ach. .. :. * 
55. parietina, L. ^ .. * .. # 

21. var. polycarpa, Fhrh. 
66. lychnea, Ach'.. » 
57. Candelaria, Ach. * 
58. pulverulenta, Fr.  * 
59. muscigena, Whlnb. * 
60. aquila, Ach. # 
61. stellari.s, Fr.  # 

t22. var. subob.scura, Hyl. ... 
2.3. var. leptalea, Ach. * .. I 
24. var. tenella. Scop... I * .. 
25. var. aipolia, Ach. 

t26. .subform acrita, Ach. ..... ♦ .. 
62. cnc.sia, Hffm. » .. .. 
63. obscura, Fr. 
W. pu.stulata, Hffm. 

t65. atro-pruinosa, Schcer. 
66. vellea, Ach. 

t67. .spodochroa, Hffm. 
t27. var. depressa, Ach. 

1w. birsuta, Ach. 
69. proboscidea, DC. . » .. .. 



Tribe. 

XIII. Lecanorci 

Genus. Species and variety. 

24. Umbilicaria 

2n. Psoroma. 
26. Pannaria 

27. Sqiiamaria .. .. 

28. Placodium , 

29. Lecanora 

70. cylindrica, Ditb. 
28. form nudiuscula, Schar. 

71. erosa, Hfffn. 
72. hyperborea, Hffm. 
73. flocculo.sa, HJfm. 
74. polyphy 11a, Schrad.. 

t7o. stipitata, Nyl. 
76. hypnorum, Hffm. 
77. leucolepis, Whlnb. 
78. brunnea, Mass. 
79. cartilaginea, DC. . 
80. saxicola, Follick . 

t29. var. versicolor, Pm. . 
t81. .straminea, Ach. 
82. gelida, Sm. 
83. niurorum, Hffm. 

30. var. miniatum, Hffm. . 
84. citrinum, Ach.. 
8.0. elegans, DC.. 
8(i. fulgens, DC.. 

t87. bracteatum, Hffm. 
88. vitelliTia, Ach. 
89. aurantiaca, Light/. . 

31. var. erythrella, Ach. . 
90. ferruginea, Huds. 

32. form festiva, Ach. ... 
91. cerina, Ach. 
92. pyracea, Ach.. 

t93. fulvo-lutea, Nyl. .. 
t94. oreina, Ach. 
t9;5. .sinapisperma, DC. . 
t9(>. nimbo.sa, Fr. 
97. sopbode.s, Ach. 

t33. var. lasvigata, Ach. 
t98. turfacea, Whlnb. 

t34. var. inniaraea, Ach. 
99. cinerea, L. 

KKJ. cinereo-rufescens, Ach. 
101. Dicksonii, Ach. 
102. pelobotrya, Smrf.. 
103. verrucosa, Laur. 
104. parella, Ach. 

3.'). var. palleseens, Ach. .. 
3i5. var. Upsalien.sis, Ach... 

105. tartarea. Ach. 
67. var. frigida, Sm.. 
.38. var. gonatodes, Ach. ■ ■ 

+ 106. poliopba'a, hlnb. 
107. glaucoma, Ach. 
108. Bubfasca, Ach. 

39. var. epibrya, Ach. 
40. var. argentata, Ach. 
41. var. atrynea, Ach. 
42. var. glabrata, Ach. ... • 

Iceland. FarS. 
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XIV. Lecideei. 

29. Lecanora .... (108.) t43. var. coilocarpa, Ach. ... 
tl09. cenisia, Ach.. 

110. umbrina, . * •• •• 
111. varia, Ach.. 

44. var. intricata, Ach. *• 
45. subforiii leptacina, Smrf.. 
46. var. polytropa, Ehrh. # 

t47. var. hypopta, Ach. 
tll2. argopbolis, Whlnh.. 

t48. var. thiodes, Spr.. 
113. frustulosa, Dicks. 

tll4. atro-sulphurea, Whlnh. 
tllo. epanora, Ach. 
tll6. nephtea, Smrf .. 

117. badia, . * •• * 
t49. var. cinera-scens, Nyl. ... 

118. atra, Ach. * .. * 
. 119. ventosa, Ach.. 

tl20. clilorophana, Whlnh.. 
tl21. molybdina, Whlnh. 
tl22. glaucocarpa, Whlnh.. 

123. fuscativ, Schrad. 
50. var. sniaragdula, Whlnh. 

^ , tl24. peliscypha, Whlnh.. 
30. Lrceolaria .... 125. scruposa, Ach. 

■ 51. var. bryopliila, Ach. ... 
31. Pertusaria .... 126. multipimcta, Tarn. 

t52. var. leucotera, Isyl... 
. _ 127. glomerata, .... 

o«' * ... 128. microsticta, Nyl. . 
33. Lecidea. 129. foveolaris, Whlnh. * 

+1.30. subepulotica, Isyl. » 
131. pineti, Ach.^ .. 
132. decolorans, Flk. .. .. i .. 
133. atro-rufa, Ach. 
1.34. vernalis, Ach. 
135. turgidula, Fr. 

+53. form pallida, Nyl.. 
11.36. simplieior, Ni/l.. * 

137. bacillifera, Nyl, 
+54. var. subfuscula, Nyl. .... * 

138. coarctata, Ach. .. .. * 
139. pezizoidea, Ach.j .. 
140. Candida, Ach. .. 
141. parasema, Ach. * .. * 

55. form rugnlosa, Ach. 
.56. var. entcroleuca, Ach. .... * 

+57. var. monticola, Ach. * 
+.58. var. latypea, Ach... * 
+.59. var. incongriia, Nyl. .... * , 

142. vitellinaria, Nyl. * 
+143. alpestris, Smrf.. * 
+144. stenotcra, Nyl. 
+14.5. assimilata, Nyl.. .. . • 

.32. Varicellaria 
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Species and Tariety. 

Iceland.; EUriJ. Morwa 

2. i i ^ 
CC r*- CC I CC , 

33. Lecidca.j 14C. contigua, Fr. # ! .. I * 
60. form cru.stulata, ^ch.i .. . 
61. var. flavicunda, Ach.I # 

147. confluens, Ach. « ! 
148. lapicida, Fr.! j .. ., 

t62. var. declinans, Ni/l. .... j .. j * 
16.3. .subform ecrustacea, Fi/l., .. i .. .. 
164. var. ochromela, Ach. .. .. i # 

tl49. polycarpa, Flk.j » j .. .. 
tloO. litho23hila, Ach.! * j .. .. 

tO.o. form ecrustacea, Fiji. ..' .. | .. J .. 
t66. form ochracea, Ach. .. | , * 

: t07. var. jiallido-cinerea, .. .. .. 
I 11.31. tessellata, Flk. ... 

1.32. amylacea, Ach. .. | .. .. 
11.3.3. areolata. .i * j 
11.34. agltea, Smrf. .. I .. ! .. 

1.3.3. fusco-atra, Ach. .. . .. : 
156. lactea, Flk. ♦ 

t68. form hypothallina, Nyl. ....!.. 
157. intuiuescen.s. Flk. » ' i 
1.38. atro-alba. Flat.j .. ! .. ' » 
1.39. petra!a, Flat..' * ' .. ' * 

tl60. excentrica, Ach.. # I .. ! » 
tl61. geminata, Flof.' .. j .. I .. 

162. albo-atra, Hj^m.i .. ! .. i .. 
69. var. epipolia, Ach.j .. 

163. disciformis, Fr.. .. I .. | .. 
t70. var. insignis, Faff.: .. I .. .. 

164. coniop.s, Whlnb. * = .. j * 
t71. form obscurior, Fffl. 

16.3. myriocarpa, DC. .: * i .. ; .. 
166. saxatilis, Scheer.;.I 

tl67. xanthococca, (S';«r/. .I | 
t72. form ecrustacea, Fffl. .. j.! 

168. .sanguinaria, Ach.!.! 
169. galbula. Ram.j .. .. I .. i 
170. aljjicola, Schar.■.I 
171. geographica, Schar.! * •• . 
172. citrinella, Ach.!. 

j tl73. Diapensia', Th. Fr.! .. ! .. | .. , 
tl74. Berengeriana, Ma.%s., .. I .. j .. | 

ri 1 . tl75. .sarcogvnoides, Kijrb.j # 
apmdei .. I 34. G-raphis. 176. scripta, Ach.■ .. 

j 3.3. Arthonia .. 

Pvrenocarpeij 36. Endocai •pon. 

i 37. Verrucaria .. 

38. Endococcus 

177. astroidea. Ach. .. j .. ; .. 
178. varians, Rav. .. j .. .. 
179. miiiiatum, Ach.i .. ] .. .. 
180. fcthiobola, Whlnb. .. I .. » 
181. maura, Whlnb.' .. I .. # 
182. epidermidis, Ach. • • I 

73. var. grisea, Schar.j .. I .. .. 
183. gemmifer, Taffl. . * I 

i 58 I 25 i 21 I 4 149 

IdXN. PROC.—BOTANY, VOL. IX. 
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In 1858 I examined all the lieliens in tlic following public her¬ 

baria :— 

1. The Hookeriau Herbarium, Ivew ; 

2. The Herbarium of the British Museum ; 

3. The Linueau Herbarium of the Linnean Society ; aucl 

4. The Herbarium of the University of Edinburgh, Avhich in¬ 

cludes the Jttenziesian and the Grrevillian Herbaria; 

as well as several laj’ge private herbaria, but with very little fruit 

as regards lichens from Iceland, Eiiro, or Norway. Those from 

Iceland and Faro Avere under half a dozen; AA'hile those from Nor- 

Avay did not exceed three dozen, Avere mostly contained in the 

Hookerian Herbarium, and wmre the fruit of the collection of the 

indefatigable Sommerfelt (in his ‘ Itineraria ’ of 1828). The Kcaa 

Herbarium contains sundry specimens labelled as presented or 

collected by AUahlenberg (180G), and Acharius (1809). No loca¬ 

lities, however, are given. The presumption is that they are mostlj, 

if not all, Swedish ; but Avhether or not this be the case, the ab¬ 

sence of any note of locality renders it impossible to cite them for 

present purposes of comparison. Of those lichens of undoubted 

NorAvegian origin which are to be found in the Keiv Herbarium, 

the majority are already enumerated (in my foregoing list). 

there are a fcAv not therein included, which I hereto append 

1. Tmclujlia tigillaris, Pers. On pales, Osterdal (Sommerfelt} 

Tin. Itin. 1828). 

2. Spliarophoron fragile, Pers., Avhich I regard as a mere form, 

alAvays sterile, of S. coralloides, Pers. Saxicoloiis, near 

Friedrich svaern. 

3. Stereocaulon coralloides, Schreb. “ NorAvay,” in abundant 

fruit. Appears to me only a form of S. paschale, Laur. 

4. S. denndatum, Flk. DoA-reQeld (Smrf. TI. A). 

5. Alectoria ocliroleuca, Ehrh., A’ar. sarmentosa, Ach. Corticolous, 

on trunks of pines near Christiania (Smrf. U. /.)• Bias mm i 

the aspect of an ochroleucous condition of A-j^ibota, F- 

G. A. divergens, Ach. Summits of the Dovrefjeld (Smrf. Id. -h 

sterile; Lapland (Hli/AenJery). _ . . 

7. Hvermafu}fiiracea,^Lvimi. Corticolous,Avoodsnear Christiania 

(Smrf. U. I): fruit very large. , ^ 

8. Cetraria odontella, Ach. Saxicolous, HoAmefjeld (Smrf •’ 

fide Rev, CTiitrchill Rahingtori). ^ 
0. Vlatgsma triste,~^Gh. Saxicolous, on alpine rocks, Isbam e 

. Otterfi (Smrf. U. /.). 
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10. Nephroma arcticum, L. Alps of Lapland (Solander, in Her- 

harium, British Museum'). 

11. Umlilicaria arctica, Smrf. Saxicolous, on alpine rocks, Island 

of Otterd, jSTordland (Smrf. U. I.). 

12. Bannaria trip>tophyUa, Aeli. Corticolous, near Christiania 

(Smrf. U. I.). 

13. Squamaria crassa,T)G. Terricolous, Christiania (Smrf. U. I.). 

14. Lecanora varia, Ach., var. symmicta, Ach. Corticolous, on 

pales, Gnldbrandsdal (Smrf. U. /.). 

15. L. fuscafa, Schrad., var. sinopica, Sm. (E. Bot. 1.1770). Saxi- 

colous, most ahnndant on ferruginous rocks ; on aluminous 

and ferruginous slate, near Christiania (Smrf. U. L). 

IG. Lecidea glohifera, Ach. Kongsvold and other parts of the 

I)ovrof)eld. 

17. L. cuqrrea, Smrf. Sneehatten (Smrf. U.I.). 

IS. L. arctica, Smrf. On the highest mountains of jNordland 

(Smrf U. I). 

19. Z. carneo-pallida, Nyl. Corticolous, IMordland (Smrf. U.I.). 

Comparing my present list of Icelandic Lichens with that which 

I published in 1861, and which enumerates all lichens collected in 

Iceland by various botanists up to that date, the most striking 

result is, that, as regards the number of species and varieties, the 

former is fully as large as the latter; in other words, my week s 

collection around Beykjavik equals the collections of all previous 

botanists in all other parts of the island. Such a result merely 

indicates the great imperfection of our present knowledge ot the 

Lichen-flora of Iceland. My own collection amounts to 83 species 

(including well-marked varieties and forms); the list given in my 

‘ Flora ’ of 1861 enumerates 82. The latter includes 52 lichens 

^hich were not found by myself, and which fall to be added to my 

list of 83. This gives 135 as a total of the'Lichen-flora of Iceland, 

so far as it is at present known with any degree of exactitude. 

This, however, is probably far short of the real total, many species, 

varieties, and forms remaining to be added by the research of 

future travellers *. 

* I have since found the following species and varieties (which are not in- 

f*liKled in the above-mentioned enumerations of Icelandic Licliens) recorc ec 

I'l’iess Lich. Arctoi [vide foot-note §, p. 366]:— 

1. Lepfogium mtiscicolum, Sw., Vnhl. 
2. Keuropogon melaxanthus, Ach. [Lichen sutphureus, FI. Isl.]i 1 a > > 

3. Alfctoria Jubata, L., var. chatyhexf^rrmis, Ti., Steenstrup. 

4. A. ochrolenca, Fhrh., var. cincinnaia, Fr., Steenstrup. 
2 n 2 
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The following are the lichens not found by myself, but recorded 

in my ‘ Flora ’ as having been collected by the numerous botanical 

travellers who have during the last century visited Iceland 

1. Collema nirp'escens, Ach, 

2. SphceropTioron fragile, Pers. 

3. 8tereocaulon tomentosum, Laur., and var. incrustatum, Flk. 

4. TJiamnolia vcrmicularis,\i. (Yahl). 

5. Usnea harlata, Fr., var. hirta, L. 

G. Alectoria jiibata, L. 

7. A. ochroleuca, Ehrh., and var. sarmentosa, Ach. 

8. Evernia furfiiracea, Mann. 

9. E. prunastri, L. 

10. Eamalina calimris, Ach., and yars. fraxinea, L., and fiiri’ 

nacea, L. 

11. Elatgsma Faldunense, L. 

12. Nephromium tomentosum, Hffm. 

13. Eeltigera aphthosa, HlFm. [Steenstrup]. 

14. P. venosa, Hffm. 

15. P. rirfescens, Hffm. 

16. Solorina saccata, L. [Steenstrup]. 

17. 8. crocea, L. 

18. Sticta pulmonacea, Ach. 

19. 8. scrohiculata, Scop. 

20. P«j 'meliaphgsodes, L. 

21. P. oUvacea, L. 

22. P. stggia, L. 

23. Ehyscia Candelaria, Ach. 

24. P. ciliaris, L. 

25. Umbilicaria pustulata, Hffm. 

5. Ttamalina ‘polymorpha, Ach., Valii. 

0. Umhilicaria arctka, Ach., Morck. 

7. Parmdia encausta, Sw., Steenstruj). 

The P. arctica mentioned, on Dr. Nylander’.s authority, at p. 379 does not 

occur in Th. Fries’s L. Arct. Probably the lichen referred to really belongs 

either to P. encmista or P. alpicola, Th. Fr. L. Arct. 57. 

8. Pfiyscia ohscitra, Ehrli., Steenstrup. 

9. Pannaria prmtermissa, Xyl. Scand. 124 & 290 fP. lepidiota, Th. Fr.b- 
Arct. 74]. 

10. Lecidea dccipiens, Ehrh., Steenstrup. 

11. L. fusco-lutea, 'Dic\i'i.\{Calaplaca, Th. Fr. L. Arct. 121], Vahl. 

12. Urceolaria scritposa, Ach. 

This number added to 135 give.s 147 a.s the present total recorded Lichen- 
flora of Iceland. 
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26. U. poljphylla, L. [Steeiistrup], and var. deiista, Acli. 

27. U. vellea, Ach. 

28. U. hirsuta, Aeli. 

29. l^annaria triptophylla, Ach. 
30. Flacodium onurorum, Hffm., and vars. dbliteratum, Pers. 

{Lccanora lohulata, Smrf.), and miniatum, Httm. 

31. Tdsoroma liypnorum, Hffm. 

32. Urceolaria scruposa, Ach. 

33. Lecanora calcarea, Ach. 

31. L. tart area, Ach. 
35. L. ventosa, Ach. 

36. Z. siilphurea, Ach. 

3/. Z. verrucosa, Laur. [Steenstrup]. 

38. Lecidea fusco-atra, Ach. 

39. L, decolorans, PJk. 
40. Z. atro-alha, Phot. 

41 • Z. sangumaria, Ach. 
42. Z. arctica, Smrf. 

43. Endocarpon miniatum, Ach. 
44. E. hepaticum, Ach. 

4o. Verrucaria tephroidcs, Ach.* 
1 hough not found hy myself in Iceland, about 45 per cent, of 

the foregoing lichens occur in my Norwegian collection. Of the 

total of 83 species and varieties collected by myself, 53 (or 63 per 
<?eiit.) are not mentioned in my ‘ Flora,’ and arc presumably, there¬ 

fore, new to the Lichen-flora of Iceland, though thej are for the 

Jnost part more or less common in Scandinavia and !Morthern 

Europe generally. 
The only lists of Farbese lichens with which I am acquainted are 

tjjose of Laiidtt and Sir Walter Trevelyan+. The whole of the 

lichens enumerated by Landt amount only to 24; some of these are 
merely varieties of other species; all are classed under the old 

**ud comprehensive genus Lichen. The following were not found 

hy myself, though they occur in Landt’s catalogue: 
1- Nostoc commune, Vauch. {Tremella Nostoc, E. Bot. t. 461}. 

^phccropJioron coralloides, Pers. 

* 45 species (including cases where the type is represented only by a variety). 

< varieties and forms in addition to the typo. 

52 total. 

f A Description of the Filrii Islands,’ 1810, p. 194.' r h v 
+ On the Vegetation and Temperature of the Faro Islands, E in . a c 

Philosoph. Joum. vol. xviii. [1835] p. 154. 
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3 fragile, Pers. 

Stereocaidon pasclmJe, Laiir 

5. Alectoria juhata, L., var. cliahjheifornns, L, 

6. iEvernia furfuracea, 3Iann. 

7. JRamalina calicaris, Ach., aud xar.farinacca, L. Eotli «axi- 

coloiis*. 

8. EeJtigera agliiliosa, Hftm. 

9. P. canina, Hftm. Old corn-fields^. “ Yarasipa ” oi the Psi- 

rdese. 

10. Umbilicaria prohoscidca, DC. Abundant on the road be¬ 

tween Lejnum and Kollefjord, Stromd. This is an inter¬ 

esting example of a subalpine lichen occurring at a low 

elevation in an insular position. 

11. Sgiuama7'ia gelida, L. {Lichen ILeclcv, Gunn.). “ High up 

on the hills, on small loose stones.” 

12. Parmelia saxatiUs, Ach., var. omplutlodcs, L. 

13. P. phgsodes, h. 

14. P. encausta, 8m. 

15. P. olivacea, L. 

16. Physcia ciliaris, L. 

17. P. sfellctris, L. 

18. Lecanora calcarea, Ach. A variety, I think, of the common 

L. ciuej'ea, L. 

19. Lecidea geographica, L. 

8ir AVhilter Trevelyan’s list, again, contains a further number ot 

seventeen species ■which occur neither in my collection nor m 

Jaiiult’s enumeration, viz. :— 

1. Vollemaflaccidiim, Ach. 

2. C. spongiosum (probably Lichen s])ongiosus, 8m. Eng. Eot. 

t. 1374, which is a variety of Solorina saccata, E-? ^3^' 

Scand. 92). 

3. Leptogiwn laccrum, 8w. 

4. Thamnolia vermicularis, L. The occurrence of this Alpm)' 

lichen at a comparatively low level aud in an insular posi¬ 

tion is noteworthy. 

5. Usnea harhata, Er., var. liirta, L. 

0. liamalina calicaris, Ach., xivc, fastigiata, Pers. 

7. Peltigera polydactyla, Hfthi. 

8. P. venosa, Hftm. 

* T]ie forma here mentioned are much more probably M. scojpinortim 

polymorpha; but it is obviously impossible to determine such a point w 

access to the authenticated lichens referred tp by Landt. 

or 

ithout 
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9. Solorina crocea, Jj. 

10. JParmeUa lanatu, L, 

11. T^lujscia aquila, Acli. 

12. XJmhilicana ci/lindnca, L. 

13. Fannaria muscoruni, Ach. 

14. Lecidea fusco-lutea, Dicks. 

15. L. cortfluens, Ach., pr. p. 

16. L. viridescens, Acli. 

17. Jdndocarpon miniatum, Ach. 

It has to be remarked, in regard to the lists quoted from Landt 

and Sir W. C. Trevelyan, that inasmuch as the names assigned 

hy these authors depended on external or naked-eye characters 

alone, without microscopical examination and reference to the 

nature of the spores, it is impossible to guarantee the accuracy 

of the modern synonymy offered. This has been already illus¬ 

trated in the case of what was called by the earlier lichenologists 

Collema spongiosum; and it may be further illustrated by such 

names Fannaria musconm, Lecidea conjiuens, L. viridescens, and 

L. fusco-lutea in Sir W. C. Trevelyan’s list, which may have been 

really different (though allied) lichens, and each of which may 

iiave included more than one species. In the absence of mi¬ 

croscopical examination it is impossible to distinguish from each 

other many of the lower or crustaceous lichens, which have very 

similar external characters; from which it follows that lists drawn 

np without reference to tlie characters of the spores at least, are 

certain to omit many species that would otherwise be included j 

in other Avords, they are inadequate or imperfect representatives 

of the special Lichen-flora they are designed to illustrate. 

The lichens I collected about Thorshavn amount to . 26 

The additional number contained in Landt’s list is . 21 

-Vnd in 8ir Walter Trevelyan’s. 

Giving a total of. 

There can be no doubt, however, that this total by no means 

represents adequately the Lichen-flora of Taro. The lists of 

Landt and Trevelyan are disproportionately small as regards the 

Very lichens which arc sure to predominate in such a countr}^^ 

that is, crustaceous, minute and obscure species, liable to be oa er 

looked, and requiring careful microscopical examination for their 

discrimination and determination. As in the parallel case of Ice¬ 

land, I have no hesitation in affirming that large additions remain 

to be made to the Tiirdese Lichen-flora, especially in the direction 
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just indicated; and I may go further and venture to predict that 

wlien we possess a full and accurate knowledge, on the one hand, 

of the Lichens of Iceland and Lard, and, on the other, of those of 

Shetland, Orkney, and the Hebrides, there will be found to be a 

close resemblance or alliance between them. 

Of my Thorshavn collection there are twenty lichens not men¬ 

tioned by Landt, and fifteen not enumerated by Trevelyan. 

As was to be expected, there is a close correspondence or re¬ 

semblance between the Lichen-floras of Iceland, Lard, and Nor¬ 

way on the one hand, and of Britain on the other. It would un¬ 

doubtedly be much closer, how'ever, between that of Scotland— 

with its outlying islands the Hebrides, Orkney, and Shetland— 

and of these more northern islands or countries, had Ave the proper 

means of forming a comparison. But no separate, recent, full 

and accurate list of the lichens either of Scotland, Norway, Iceland, 

or Bard has yet been published. Of the Avhole list of my col¬ 

lections in Iceland, Bard, and Norway, upwards of two-thirds are 

British. The British Lichen-flora is considerably poorer than 

that of the Scandinavian peninsula, if we can depend on compa¬ 

risons based on data furnished by wmrks so different as Mudd s 

Manual’ (1861), as representing Britain, and Nylander’s ‘Li- 

chenes Seandiuaviae ’ (1861), as representing Sweden and Nor¬ 
way*. 

But in order to an accurate comparison, the lists of Scandina¬ 

vian and British lichens would require to be drawn up by the same 
author; for no two lichenologists take the same views of species 

and varieties, some regarding as species what others consider only 
A arieties or lorms. Hence in the hands of tAVO different authors 

the same lichens will be very differently stated numerically; from 
AvBich it folloAvs that aa’c cannot safely contrast statistical data of 

such a character drawn from one Avork Avith those of another. 

Proportionally or comparative!}'’ the British should be richer 

■* But in neither wort, and more especially in Kylander’s, are the species and 

the dominant varieties distinguished or catalogued in such a way as to render it 

possible for a reader to number tlicm accurately. Wliile liylander himself 

(Scand. p. /) states the whole Scandinavian lichens at only 446 species, I find 

the number separately catalogued apparently as species in his ‘Lichenes Scandi 

irnviaj’ to bo upwards of 570, or about 130 more than his own enumeration, 

Avhich is presumably the more correct; the varieties or forms he enumerates, 

moreover, amount to upwards of 360,—which gives a total of 930. A similar 

calculation from Mudd s ‘ Manual ’ gives about 500 species and upwards of 2S0 

A arieties or forms, or a total of 780,—tliat is, less than the Scandinavian list by 

150. But I repeat I do not consider these statistics at all to be relied upon. 
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than the Scandinavian Lichen-flora. The reasons or causes of 

this anticipated superior richness are to be found in the more 

southern latitude of Britain, in the greater variety of its geolo¬ 

gical constitution and physical configuration, as well as of its ar¬ 

boreal vegetation. Contrasting, however, Scotland alone and 

^Norway, I am not sure that the balance would be in favour of the 

former. My general impression, from alpine excursions especially 

in both countries, and in the absence of precise data for determi¬ 

nation, is that the alpine Lichen-flora of Xorway is richer than 

that of Scotland. It is unprofitable, however, to discuss such a 

question until the possession of accurate lists of the lichens both 

of Scotland and Norway enables us to do so with some precision*. 

Meanwhile the affinities between the alpine and subalpiue Li¬ 

chen-floras of Scotland and Norway are most interesting. The 

researches of Scottish lichenologists during the last fifteen years 

have brought to light a considerable number of more or less rare 

and interesting species which are common to the alps of Scotland 

and Norway ; and this number is constantly being added to. Tlic 

experience of the past twenty years warrants us in saying that 

while certain Norwegian alpine lichens remain yet to be discovered 

in the highlands and islands of Scotland, there are also certain 

Scotch alpine forms which are yet probably to be found on the 

Norwegian alps, as Nylanderf points out in regard, e. g., to Ver- 

i'ticaria scotinosjgora, Nyl., and V.verriMOSO-areolata, Schyr. Nei¬ 

ther country can yet be said to be thoroughly explored in regard 

to tlie lichens of the less known and more remote districts. 

As of much interest to the lichenologists of botli countries, I 

venture to append a list of the principal lichens which arc com¬ 

mon to the alpine districts of Scotland and Norway, all of Avbich, 

* The ‘ Edinburfjli Cabinet Library,’ volume on “ Icsland, Greenland, and 

Earb ” (1840, p. g77), gives the following comparative numerical statement of 

the Lichen-flora of 
No. of species. 

Scotland. 260 

Fiirb . ot) 

Iceland . tiO 

Greenland . 50 

from which it would appear that the Scottish stand to Icelandic lichens in 

the proportion of more than 4 to 1, and to tlic Fiiriicsc of more than 5 to 1. 

^uch statistics, however, arc comparatively valueless, because the data on which 

they arc founded (the names of the lichens described by botanists prior to I lie 

application of the microscope to the study of their spres) cannot bo relied Pia. 

t Lich. Scand. p. 270. 
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however, I do not profef<s myself to have found either on the Scot 

tish or Norwegian mountains :— 

* indicates the moi’e alpine forms. 

1. Leptogium fremelloides, Ach. 

2. Calicinm tricliiale, Ach. 

3. Goniodjhe furfiiraGca, Ach. 

4. Bcsomijces placopliylltis, Acli. 

5. Htcreoccmlon pascliale, Laur., and form coralloiJes, Nyl. 

*6. S. tomentosum, Laur., and *vars. alpinim, Laur., and ^hotnj 

osum, Laur. 

7. S. denudatum, Elk. 

8. 8. condensatmn, Hft'm., and var. cereoUnum, Ach. 

9. 8. namm, Ach. 

*10. Thamnolia vermicidlaris, L. 

*11. Alectoria ocTiroleuca, Ehrh., and *var. sarmentosa, Ach. 

*12. A. hicolor, Ehrh. 

13. Cetraria Islandica, L., and var. crispa, Ach. 

*14. ddlafysma nivale, L. 

*15. jB. cucullatiim, Hffm. 

*16. P. Jdalilunense, L. 

17. P. juniperinum, L. 

18. P. scepincolum, Htfin. 

*19. P. triste, Web. 

20. Neph'omium hevigatum, Ach. 

21. PeJtigcra Jionzontalis, Hffm. 

22. P. venosa, Hffm. 

*23. 8olorina crocea, L. 

24. 8. saccata, L. 

25. 8tictina scrohiciilata, Scop. 

26. 8.fi(,li(/inosa, Dicks. 

27. 8. sylvatica, L. 

28. 8. limhata, Sm. 

29. Micasolia herlacea, Huds. 

30. P. glomulifera, Lightf. 

31. Parmeliopsis ambiqiia^ Widf. 

32. P. aleurites, Ach. 

33. P. placorodia, Ach. 

34. Parmelia pertusa, Schrank. 

^35. P. encaiista, Ach., and *var. candefacta, Ach. 

*36. P. stygia, L. 

*37. P. lanata, L. 

38. P. conspersa, ..\ ch. 
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’iO. P. Jlotigeotiii, Schser. 

40. l?liyscia speciosa, Hffm. 

41. TJiniilicaria cylindrica, L. 

42. XT. prohoscidea, DC, 

*43. JJ. erosa, Hffm. 

*44. U. liypterhorea, Hffm., and *var. arctica, Acli 

45. U. poJyphylla, L. 

46. U. polyrrliiza, L. 

47. Jdannaria rubiymosa, Thuub. 

*48. P. leucolepis, Ach. 

49. Coccocarpia plumbea, Liglitf. 

50. Syitamaria gelida, L. 

51. Placodhm eleyans, DC. 

52. Lecanora cerina, Dhrli., and var. stiUicidioyu'in, (Ed. 

53. L. alheJla., Pers. 

' 54. L. tartarea, Ach., and yaw frigida, Sin. 

^^55. L. ociilata, Dicks. 

*56. L. verrucosa, Laur. 

*57. L. pelohotrya, Wlilnb. 

58. L. fuscata, Sclirad., and vars. sinopica, Sm., and smaragdula, 

Whlnb. 

■*^59. L. frustulosa, Dicks, and Sm, E. But. 

60. L. sopliodes, Ach., var. confragosa, Ach. 

61- ddertmaria leioplaca, Ach. 

*62. p. glomerata, Ach. 

*63. P. hryontha, Ach. 

64. Lecidea lurida, Ach. 

65. L. glohifera, Ach. 

*66. L, decipiens, Ach. 

67. L, Candida, Ach. 

68. Z. citrinella, Ach. 

*69. Z. galhiila, Bam. 

'0. Z. scabrosa, Ach. 

Z. armeniaca, DC. 

L, pezizoidea, Ach. 

<3. Z. Dilleniana, Ach. 

'4. Z. albo-atra, Hffm., and var. amhigua, Ach, 

^5. Z. sabuJetorwn, Eik., and var, inontana, A vl. 

*< 6. Z. arctica, Smrf. 

i i - L. lugubris, Smrf. 

78. Z. tenebrosa. Plot. 

’*^9. Z. coracina, Ach, 



402 DK. LAUDEll LINDSAY ON THE 

80. L. hadio-atra, Plk. 

81. L. CEderii, Ach. 

*82. L. parasema, Ach., var. latypca, Ach. (A. coniofs, Ach. 

pr. p.). 

83. i. oxyspora, Tul. 

84. Normandina latevirens, Turn. & Borr. 

85. Endocarpon rufescens, Ach. 

86. E. mmiaiim, Ach., and var. euplocum, Ach. 

87. Verrucaria tcphroides, Ach. 

88. V. pyrenophora, Ach. 

89. V. margacea, Whlub., and var. Ttydreh, Ach. 

90. Y. imh'ina, Whlnh. 

Contrasting Iceland, Tiiro, and Xorway ivitli each other and 

Avitli Scotland, there are certain striking diversities as regards 

their geological formation and physical configuration, as well 

the presence or absence of arboreal vegetation, which demand at¬ 

tention as hearing materially on the character of their respective 

Lichen-floras. 

Iceland is composed of comparatively recent volcanic rocks, over¬ 

lain or not by a sterile scanty soil, the result of their disintegra¬ 

tion. In this respect it cannot fairly be compared with any nearer 

southern country than the volcanic districts of France, Italy, and 

Sicily. Reykjavik is seated in the midst of what is virtually a 

stony desert, the soil being made up of fragments of all sizes of 

dolerite, trachyte, and lava. The metropolitan district, indeed, is 

stated by the natives to be the most barren in the island. Looked 

at from any distance it has a brown or hlackish-broAvn colour, and 

a bleak sterile aspect*. There is too little greensward or phse- 

nogamous vegetation to become a feature in the landscape. This 

is the character of a great portion at least of the island,—the hare 

lava, or the brown stony soil resulting from its partial disintegra¬ 

tion, being generally less or more devoid of the higher vegetation- 

There are occasional or exceptional oases in this brown desert, 

e. g. around farm-houses, the banks of rivers, streams, and lakes, 

in marsh-lands, and in the vicinity of hot and other springs. But 

these exceptions scarcely afreet the Lichen-flora of the country • 

There is, however, a considerable variety of configuration in 

country; and the mountains, many of which are covered u ith 

perennial snows feeding large glaciers, reach a height of nearly 

6000 feet. There are, however, no forests, and almost no arboreal 

* ‘ Flora of Iceland,’ p. 24. 
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or fruticose vegetation*. Undoubtedly this is one of the main 

causes of the paucity of the lichens of Iceland. It would be 

natural to suppose that the rugged, hard, recent lava would be one 

of the last supports of a lichenose, or higher, vegetation. But that 

such is not altogether or necessarily the case W'as long ago noticed 

by Sir Charles Lyell in regard to Etna, Vesuvius, and the Canary 

Islands alike ; and similar observations have been made by other 

travellers in other volcanic countries. Sir Charles describes Li¬ 

chens as the first characteristic vegetation of modern lavas, espe¬ 

cially species of Stereocaulon, which arc sometimes so plentiful as 

to loJiiten the lava ; and he remarks, “ The natural growth, even of 

a eryptogamous vegetation, although restricted to limited areas, 

on lava of such recent date is Avorthy of notice, and seems to give 

promise of an early fertility for the future”']'. I have already re- 

terred to the apparent parallelism Avhich exists between the deserts 

of Iceland and the “ Tundras ” of Lapland, especially what Baer 

describes as the “ Elechtentundra ” (Avhereon lichens are the do- 

Runant forms of vegetation), which is brown, dry, and arid, as 

compared with the “ jVIoostundra ” (whereon mosses predominate 

over other forms of A'egetable life), Avhich is comparatively moist 

and greeu. On these North-Eussian deserts Eellman also refers 

to the paucity of Jjichen-s^ecies though not of individuals—a 

paucity Avhich he attributes, apparently Avith justice, to tlie absence 

ot forests. The licheu-A^egetation of these treeless Avastes, as de¬ 

scribed by Eellman —and which consists of sjmcies of Cladonia, 

hitereocaulon, Flatysma, and Cetraria, covering Avhole tracts of 

country—resembles that (of many parts at least) of Iceland. 

The Faro Islands are trappean, and are comparable—quoad their 

geological constitution and physical configuration—AAuth certain 

of the Scottish Islands, such as Mull and Skye, and certain districts 

of the Scottish mainland, such as Arthur’s Seat and the Braid Hills 

near Edinburgh, or the SidlaAV and Ocliil Hills near Perth §. Their 

inchen-flora is more allied to that of Iceland than of A'orway. 

hen Ave possess a full list of the lichens of the Eard group, on 

the one baud, and the Shetland Islands, 0]i the other, there Avill 

* The exceptions consist mainly of patches of stunted birch bushes in some 

parts of the country. 

t ifemoir on “ The Lavas of Mount Etna,” Philosoph. Transact, part 2 for 

lSo8, p. 726. 

t “ \ oyage botanique dans la Laponic orientale,” by If. N. I. Fcllman, Lull, 

de la Soc. Botan. de France, Nov. 27, 18G3. 

§ The greatest elevation in Fiiri) is the hill called Slatlaretind, which is about 

2900 feet high. 
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probably be found to exist a close general resemblance of tlieir 

respective Lichen-floras. 

jS’orway consists mainly of metamorphic slates, generally largely 

micaceous, associated with granites. In respect of its geological 

structure and superficial configuration it resembles the Grampian 

and trans-Grampian region of Scotland. Its mountains exceed in 

height those of Iceland i\v upwards of 2000 feet,—Skagstolstind, 

the greatest elevation not only in Korway but in Scandinavia, 

being 8070 feet; while Oraefa, the highest of the Icelandic Alps, 

is 5927. The JMorwegian, like the Icelandic, Alps are capped with 

perennial snows, which feed magnificent glaciers. In the month 

of August (1857) I found Sneehiitten and the Haalangenfield 

capped with snow; and they are said to be always more or less so. 

In the month of June (1860) there was a copious covering of 

snow on Snsefell, and a scanty mantle on Eyafjalla in Iceland. 

But at the same time there was a slight covering on our own 

Grampians, hills of only 1000 to 1800 feet, and about 8 degrees 

further south; while Snsefell is 4600 and Eyafjalhi 5685 feet*. 

Norway lies considerably to the south of Iceland, though the 

Dovrefjeld region is nearly in the same latitude as the Fiii’os. 

But the main cause of the much greater richness of its Lichen- 

flora is to be found in the abundance of its forests and the variety 

of its arboreal vegetation. Not only the lowland and alpine val¬ 

leys, but frequently the Alps themselves (up to at least 3000 feet) 

are covered by dense forests. On the flanks of the Alps these 

consist mostly of such trees as Scotch fir, spruce, larch, and bircli. 

In the alpine valleys, the lesser rowan, alder, juniper, willow, and 

dwarf birch aboundf. And in lowland districts, such as the vici- 

nity of Christiania, the Coniferce, Setulacece, and Salicacecc are re¬ 

placed by the ash, sycamore, and other more southern trees. The 

forest-trees, especially in the valleys of the interior, support large 

quantities of species of such Lichen-genera as Usnea, Hamahwi, 

Alectoria, Platysma, Parmelia, Physcia, Lecanora, and ; 

while certain Graphidece or other groups or genera also occur 

which are apparently unknown in Iceland and Earo. In the fir- 

* 7 ide, in regard to the physical geography of Iceland, the paper, on the 

“ Eruption of Kotlugjsi,” already quoted {vide p. 368). Where not otherwise 

specified, heights of Icelandic mountains are those given in English feet by 

Leith Johnston in his ‘ Physical Atlas,’ 1848. 

t About Jerkin, juniper, dwarf birch L.), and willows occur. 

The Scotch fir and birch climb nearly to the plateau of the Dovrefjeld (3000 

feet) ; and the alpine valleys of the same mountain-range abound ui alder. 
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woods of jSToi'v.-ay I found, speaking generally, the same lichens 

as in those of KScotland ; and on the same species of tree I usually 

lound the same species of lichen, in the two countries. The 

cracked bark of old birch trees was generally infested with forms 

of Usnea harhata, Paimielia saxatilis and olivacea, Physcia parietina, 

pulverulenta, and stellaris, and Verrucaria epiderinidis. On the 

ash (about Christiania) occurred chiefly Parmelia tiliacea and 

olivacea, Platysma ylaiccum, Pliyscia parietina, piilverulenta, and 

stellaris, Lecanora suhfusca and aurantiaca, and Lecidea parasema. 

On the sycamore (also in the lowlands) the same lichens were 

met with as on the ash. On the alder, which is very common, 

and grows to considerable size on the sand and mud banks or 

hillocks of Eidsvold, on the Mjdsen Lake, were seen Graphis 

scripta, and Lecidea parasema and diseiformis. 

Scotland, however, in addition to a more southerly latitude, has 

a more varied geological basis than Iceland, Eard, and IN^orway 

put together; its arboreal vegetation is also much more diversified, 

while it is perhaps as abundant as that of Korway. It may there¬ 

fore possess a moi’e varied and richer Lichen-flora than these three 

more northern countries put together*. But at present, as already 

shown, there are not materials for determining this. 

My list of Icelandic, Earoese, and jSTorwegian lichens is much 

too meagre and from too limited areas to enable me to deduce, or 

'''’arrant me in deducing general conclusions regarding the charac¬ 

teristics of the Lichen-flora of, or the distribution of species in, 

those portions of ISTorthern Europe. My data are sufficient, 

however, to indicate meanwhile the following facts of interest, viz. 

the comparative abundance of certain families or genera, and the 

eomparative paucity or the absence of certain others. Especially 

Jihundant are the groups— 

species. 

!• Lecidece, terricolous, muscicolous, and saxicolous .... 

2. Lecanorae, terricolous, muscicolous, and saxicolous .. o / 

3- Vmbilicariee, especially in IMorway . 

Platysmata, especially terricolous, muscicolous, and ^ 

corticolous. 

Total lichens collected .“ 

* Tlie only doubt that can exist, indeed, is in regard to the lichens 

Lnd as compni-ed with thost; of iionv.ny (as already stated, pagc39J)« 
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As markedly deficient are the- 

Tribes. 

I. Grapliulei. 

II. Collemacei. 

III. Py renocarpei. 

lY. Parmelei . 

No. of 

Genera. species. 

1. Graphis. 1 

2. Arthonia. 2 

3. Collema . 1 

4. JEndocarpon. 1 

5. Yerrucaria. 4 

6. Stictina. 1 

7. Sficfa. 1 

There are also certain peculiarities of geographical or topogra¬ 

phical distribution which are worthy of note. 

In Iceland I found Platysma nivaJe overspreading in large 

masses the deserts to the south-east of the Cemetery at Reykjavik, 

growing frequently where no phfenogams and no other cryptogams 

could vegetate, usually associated with tufts or masses of Getrarid 

aculeata. Both lichens were sterile and dwarfish, however. Ce- 

traria Islandica and CJadonia vangiferina, which one would a pAori 

have expected to luxuriate in such a locality, occurred sparingly, 

the former especially usually intermixed with JRhacomitriwn lanu- 

ginosum, Bridel—a moss so abundant in Iceland that it occupies 

A erj much the place of Gladoma vangifevina in other countries*. 

The Umlilicarice am rare about Reykjavik (Reykjavik Observatory 

oG feet Danish above sea-level) 4. I found the apothecia of almost 

all the crustaceous lichens collected more or less deformed; and 

this peculiarity may be common in Iceland, as it is generally in 

alpine countries. 

At Christiansand, in the extreme south of Norway, about parallel 

of^ latitude SS'’ (which passes through the south of Sutherland- 

shire), and on granite, at the sea-level, the Umhilicaria; (XJ.pus- 

tulata and spodochroa) grow in profusion and to a great size. On 

the other hand, on the Dovrefjeld and Ilaalangenfjeld, where 

rather they would have been expected to luxuriate, I found them 

very small in size, and very few both as regards species and indi¬ 

viduals J. In other words, they appeared to reach their maximum 

development in the extreme south and at the sea-level, decreasing 

* The same moss, with its ally M. canescens, Hedw., often attaining a length 

of 1 foot, covers the Fiiroese hills, according to Sir Walter Trevelyan. 

t A Danish foot is equal to 12| English inches ; so that it is a fraction larger; 

but the difference is so shght that it may for such purposes as the present be 

practically disregarded. 

X About Jerkin they are not common ; and on tho Haalangenfield I 
them small and disappearing. 
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HI size and number as we proceed northward and ascend the 

Alps. In this country we are in the habit of regarding the Um- 

lilicarm as alpine lichens, which are to be looked for the more 

highly developed and more extensively diffused the higher we 

ascend. I have, however, in Scotland met with several species at 

or near the sea-level—for instance, in Skye and on various Perth¬ 

shire and other moors, which localities cannot be considered in 

any sense even subalpine or montane. Similar remarks apply to 

the variety omphalodes of Parmelia saxatilis. Lecidea geograpliica 

occurs on boulders at the sea-level around Christiansand. I have 

met with it at very low levels also in Scotland, but generally on 

boulders (originally from the Highland mountains) of gneiss, mica- 

slate or quartzite. On such boulders (erratic blocks from the 

Orampians) in the lowlands of Perth, within 300 to 500 feet of 

the sea-level, I have found other lichens which are generally found 

only in our Highlands. But a stdl more striking instance of the 

connexion between lichens and the lithological character of their 

basis of growth or support is to be found in the huge erratics of 

the great iVorth G-erman plain, originally Scandinavian, which 

support subalpine lichens totally alien to the general character of 

the Lichen-flora of the Baltic countries. Placodium elegans, 

another of these cosmopolite lichens, more or less common almost 

everywhere, I found from the coast up to Sneehatten. In some 

of the forests of the interior clothing the hills and valleys, and 

consisting mostly of Scotch fir and birch, there were sometimes 

few of the higher corticolous lichens: frequently no JJsnece or Ba- 

malince. 

The parts of Iceland and JSTorway which I visited were south 

of the arctic circle; so that geographically no part of my collec¬ 

tions is entitled to the appellation arctic or suharctic. In a list, 

however, which includes so many alpine species and not a few 

f^osmapolites, we should expect a considerable proportion at least 

lo occur also in arctic regions. Contrasting my list ■with that 

given by my friend the Eev. W. A. Leighton, in the Society’s 

Journal, of the Lichens collected by Sir John Blchardson*, it 

appears that about 60, i.e. 23-43 per cent., or nearly one-fourth 

of my Icelandic, Piiroese and Norwegian lichens occur also in 

-A-rctic America. This, however, is regarding arctic America as 

beginning not at the arctic circle but at parallel of lat. 60°, which 

* '‘^otes on Lichens collected by Sir John Richardson in Arctic America,” 
Journal of the Linnean Society, (Botany) vol. ix. p. 184. 

linn. PROC.—BOTANY, TOL. IX. 2 E 
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in Europe passes through Southern Norway, and includes most 

of the localities of my collections*. While Sir JohnEichardson s 

collections include genuine alpines such as;— 

1. Thamnolia vermicidaris, L. 

2. Alectoria ochroleuca, Ehrh. 

3. Platt/sma cucullatwn, Hffm. 

4. Parmelia stygia, Ach. 

5. P. lanata, L. 

0. Umhilicaria erosa, Illfm. 

7. U. vellea, Ach. 

8. Lecanora oreina, Ach. 

9. L. verrucosa, Laur. 

10. L. fulvo-hitea, Nyl. 

it also includes such common lowland forms, albeit they are 

cosmopolites, or very widely distributed over the globe, as : 

11. Usnea harhata, Er-, and its vars. Mrta, L., plicata, L., and 

ceratina, Ach. 

12. Evernia prunastri, Kah.. 

13. Ramalina calicaris, Er., and \&r.Jarinacea, L. 

14. Peltigera canina, Hifm. 

15. Parmelia saxatilis, Ach. 

IG. P. olivacea, Ach. 

Iv. Physcia pulverulenta, Er. 

18. P. cccsia, llffra. 

19. P. ohscura, Er. 

20. Sqiiamaria saxicola, Pollich. 

21. Placodium elegans, DC. 

22. Lecanora vitellina, Ach. 

23. L. glaucoma, Ach. 

24. Lecidea geograpliica, Sch. 

25. L. disciformis, Er. 

2G. 7 errucaria epidermidis, Acli. 

It we substitute the more arctic collections of Dr. Walker, from 

latitude 72° in Greenland and Americat, for those of Sir John 

Eichardson, the number of lichens which also occur in my Ic*?' 

* Die presence of trees and shrubs in the regions visited by Sir Jolm 

tliein a great advantage over treeless countries, Hke Iceland and Fiiro, as regards 

the comparative richness of their lichenose vegetation. 

t “An Acemmt of the Plants collected by Dr. Walker in Greenland and 

Arctic America during the Expedition of Sir Francis M'Clintock, in the 

yacht ‘ Fox,’ ” by Dr. Hooker—Journal of the Linnetm Society, (Botany) ’’'oi' 

p. 87 (Lichens determined by Mr. Mitten). 
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landie, Fardese, and Norwegian collection is tliirt)^-one, or about 

12 1 per cent. This arctic collection, while it contains only one 

strictly arctic lichen {JDactylina arctica, Hook.), with a few alpine 

or subalpine ones (such as Dufourea madreporiformis, Ach., Alec- 

toria ochroleuca, Ehrh., Solorina crocea, L., and saccata, L., JBla- 

tysma nivale, L., wadi junipeidnmn, H., Farmelia stygia, Ach., and 

lanata, L., Umhilicaria Jiyperborea, HlFm., and hirsuta, Ach., Leca- 

nora chloropJiana, AVhlnb., and fnistulosa, Dicks., and Lecidea al- 

picola, Sch.), contains also such common and almost ubiquitous 

forms as Oladonia pyxidata, L., deformis, L., gracilis, Hifm., rangi- 

J^rma^Hlfm., and hellidijiora, Ach., Sphccrophoron coralloides, Pers., 

Alectoria juhata, Ach., Farmelia saxatilis, Ach., and conspersa, 

Ach., Fhyscia pulverulenta, Fr., and candelaria, Ach., Flacodiwm 

murofum, HlFm., and elegans, DC., Lecanora subfusca, Ach., and 

wtellina, Ach., Urceolaria scruposa, Ach., Lecidea geographica, Sch., 

and lapicida, Fr. 

Many of the lichens contained in my list, which are, in Europe, 

among the most characteristic alpine and northern forms, curiously 

enough do not appear at all in lists of arctic lichens. For in¬ 

stance, none of the following are to be found in the collections 

either of Sir John Richardson or Dr. Walker; — 

1. Fyrenopsis hamatopis, Smrf. 

2. Fccomyces placopJiyllus, Ach. 

3. Siphula ceratites, iV. 

4. Farmelia arctica, Th. Fr. 

5. P. centrifuga, Ach. 

C. Umhilicaria stipitata, Nyl. 

7. U. atro-pruinosa, Sch. 

8. U. spodochroa, Hlfm. 

9. U. Jlocculosa, Hffm. 

10. Pannaria leucolepis, Whlnb. 

11. Placodium hracteatum, Hflm. 

12. Sguamaria straminea, Ach. 

13. Lecanora sinapisperma, DC. 

14. L. nimhosa, Fr. 

15. L. pelohotrya, Smrf. 

16. L. poliophcea, Whlnb. 

17. L. argopholis, AVhlnb. 

18. L. atro-sulphurea,^\Avib. 

' 19. L. epanora, Ach. 

20. L. nephoea, Smrf. 

21. P. Whlnb. 
2e2 
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22. Pertusaria glomerata, Ach. 

23. Tay'icellaria microstictica, JSTyl. 

24. Lecidea Diapensice, Th. Fr. 

25. L. alpestris, Smrf. 

26. L. stenotera, Nyl. 

27. L. assimilata, 

28. L. aglcea, Smrf. 

29. L. areolata, Schaer. 

30. L. xantliococca, Smrf. 

While the deyelopment of our commerce, the multiplication 

and improvement of our manufiictures, the facilitation of means 

of travel and transport consequent on the applications of steam, 

and the superior wealth and education of our people have com¬ 

bined almost entirely to put an end, in this country, to the use of 

lichens as food, in medicine, or the domestic arts, Lichens con¬ 

tinue to be, in northern and arctic regions of both the old and 

new world, of immense importance, not only as fodder to animals 

on which man in great measure subsists, but as food, under excep¬ 

tional (and sometimes, alas ! normal) conditions, to man himself. 

Not only did I meet with evidence of their economical applications 

at the present day, in the course of my own excursions, but I have 

recorded in my note-books numerous instances and proofs cited 

from the most recent works of northern travel. A few of these 

notanda I append as furnishing interesting illustrations of the 

economical applications of lichens as food, in medicine, or the arts, 
at the present day. 

Economically regarded, perhaps the most important of all the 

northern lichens is Cladonia rangiferina, Hffin., the so-called 

EeindeerMoss.” It frequently overspreads large tracts of sterile 

country in northern and arctic Europe and America, constituting 

sometimes the sole terrestrial vegetation. As such it is the main 

support in Lapland and Esquimo-land* of the reindeer, one of the 

chief articles of food of the inhabitants. In some parts of Norway 

this lichen is also regularly used as a winter fodder for cattle. 

About the end of September it is scraped into heaps by means of 

large iron rakes, and the position of these heaps is marked by 

poles sufficiently tall to be visible above the winter snows. In the 

same country it is commonly used as a stuffing-material in the con¬ 

struction of the usual log houses: it is inserted between the logs or 

beams forming the walls, intermixed or not with Sphagna or^imil^n’ 

* Kecent Voyages of Hall, 1861. 
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mosses. JS'ear forests various eorticolous lichens are similarly 

employed, e. g. AJectorm jiibata, Evernia 'prnnastri, and TTsnea har- 

hata. C. rangiferina is also used for stuffing pillows for babies and 

adults by the Lapj)s*; while at one time, if not still, A. juhata was 

(or is) employed in the Scotch highlands as a stuffing for mattresses. 

Travellers occasionally bear testimony to the softness of C. rangi- 

ferina as “a natural and luxurious mountain couch ’’f. Occasion¬ 

ally too it forms at least an ingredient in the food of man. In the 

Museum of Economic Botany at Kew there is a specimen of so- 

called “ lichen bread,” presented by the Earl of Clarendon, which 

IS used by the people of Finland in times of famine. This bread 

resembles Eape cake or the black bread of JN^orthern Europe, and 

contains among its ingredients probably a certain proportion of 

this lichen and Cetraria Islandica, whose claims to be considered 

a nutrient are less questionable. Second only in importance to 

the “Eeindeer Moss” is the “Iceland Moss” of commerce 

{Cetraria Islandica)—a lichen which, its name notwithstanding, is 

not only more jileutiful, but more largely developed in all its 

varieties and forms, in Norway than in Iceland. It is in the former 

country, moreover, and not the latter, that it is almost exclusively 

collected for the European market, including even Scotland and 

I’aro. In Iceland, however, it is still largely gathered for home 

consumption, and is a regular article of food for man. Grould, 

one of the most recent travellers in Iceland, says it is generally 

ndded to milk-curd (“ skyr ”), having first been chopped small, 

then soaked in water for twenty-four hours, and lastly boiled in 

milk. This addition does not improve, in his opinion, the flavour 

of the curd ; but the lichen or its extract has in milk, he says, “ a 

pleasant grassy taste ” Commander Forbes, too, speaks of having, 

near Stadahraun, in the Myre Syssel, had a supper, in which “ Ice¬ 

land moss, stewed to a jelly in milk and eaten ^nth cream, formed 

OEe of the principal and far from disagreeable dishes §. Their 

taste must, to say the least, be peculiar, who go the length, with 

vergnelen, of describing “ Iceland moss ” as preferable to any 

md of flour, and as atfording “ a noble feast! ” 

Id this country and on the continent, “ Iceland moss ” appears 

1-0 be used to a considerable extent, in various forms, as a dietetic 

Dicdicine, or as an article of the Materia Medica. If've are to 

* Jforway and its Glaciers, by Prof. Forbes, (Edinburgh, 1853) p. 73. 

^ Williams’s ‘ Through Norway with a Knapsack.’ 

* Iceland; its Scenes and Sagas, by Sabine Baring Gould (London, 1863). 

s Iceland: its Volcanoes, Geysers, and Glaciers, (London, 1860) p. 184. 



412 DU. ladder LINDSAY ON THE 

believe the advertisements, it forms an ingredient of a well-known 

form of cocoa, “ Iceland-moss Cocoa,” so-called*, as well as of a 

French confection, “ Pilte de Lichen ” t- The article know n as 

“ Iceland-moss Cocoa ” I have myself largely used wdth pleasure 

and benefit. The substance is, however, by no means new; for 

Sir G-eorge Mackenzie mentions having had the combination of 

Iceland moss and chocolate served to him in Feykjavik in 1810. 

“ We found it,” says he, “ to be remarkably good, but could not 

distinguish the addition of the lichen ” J—an experience which has 

always been my own in regard to the commercial article. Some 

effectual means in these cases must be adopted to remove or de¬ 

stroy the bitter cetrarine, if, in the commercial article, the lichen 

is really represented at all. 

“ Iceland moss ” still holds its place in our Government Materia 

Medica§ ; it is familiar to all our druggists, though it is compara¬ 

tively seldom, so far as I can discover, actually used in medical 

practice in this country. My note-book, however, contains records 

of its employment both in British and continental hospital-prac¬ 

tice, mostly in affections (of a chronic character) of the mucous 

membrane of the lungs or how'els (catarrh, pneumonia, dyspepsia; 

diarrhoea, &c.). Even in recent times it has been commended by 

medical writers as a useful nutrient, demulcent, and tonic. That 

it really does possess such properties is shown by its chemical 

constitution; hut that it is excelled by numerous other articles of 

diet or Materia Medica, whether as a nutrient, demulcent, or 

tonic, or as any combination of two or more of these, there can be 

little doubt. Cetraria Islandica has been show'n by chemists to 

contain only 1 per cent, of nitrogenous material (gluten) ; but it 

contains no less than 47 per cent, of lichenine (a form of starch) 

and cetrarine (a bitter principle), with 3 per cent, of sugar and 

10 per cent, of gum and extractive. Viewed in another way, 

contains of 

Flesh-forming (nitrogenous) material . 1 per cent. 

Ileat-giving (carboniferous) material . 50 „ 

Its usefulness as an article of diet, or of the Materia Medica, 

* Dunn and Hcwett’s, 1866. 

t Christien’s, 1861. 

X Dago 90, original work (Travels in the Island of Iceland during the Sum 

mor of the year 1810: Edinburgh, 1811). 

§ The recently published official ‘British Pharmacopoeiaand in the ‘ Com 

panion’ thereto by Squire, (1864) p. 55. . 
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must thus depend mainly on its lichenine or starch. Its demul¬ 

cent material is considerable; but its bitter (tonic) and its purely 

nutrient (nitrogenous) material are insignificant. The lichenine 

as easily extracted by boiling in water or milk, forming on cooling 

a firm jelly, similar to that yielded by “ carrageen,” or “ Irish 

moss” iChondrus crispus, Lyngb., IN’. 0. Algae). 

A similar jelly-forming starch, conjoined unfortunately with a 

similar purgative and nauseous bitter, is contained in the Umhili- 

caritB, the “ Tripe de roche ” of Arctic voyagers. Various of the 

commoner species of the genus Umhilicaria are employed like 

Getraria Islandica to yield an edible jelly, and are also ground into 

a black meal or flour as an ingredient of bread in times of famine, 

in Arctic parts both of Europe and America. The Canadian 

hunters have long used the “ Tripe de roche,” in some form, as an 

article of food. To the readers of narratives of arctic adventure*, 

its name is only too familiar as having over and over again formed 

the sole food of the intrepid traveller. 

In British Columbia, “ when all other food fails, the natives 

make shift with a species of lichen which is found in abundance 

on the sides of the rock”t. This is probably some species of 

Umhilicaria. But in the same country another lichen, a cortico- 

lous one, the common wide-spread Alectoria juhata, seems an even 

more familiar article of food. Commander Mayne describes it as 

one of the most important articles of food ” of the native In¬ 

dians. It grows abundantly about Kamloops on pine trees. In 

preparing it for use, the Indians carefully clear away all the frag¬ 

ments of bark, or twig, with which it is collected or intermixed; 

they then steep it in water till it is quite soft (or flaccid), then 

''rap it up in grass and leaves to prevent its being buimt, and 

cook it between hot stones, as savages in aU parts of the world 

are, or have been, in the habit of cooking food. They also boil it 

and press it into cakes 3-4 inches thick, which look like ginger¬ 

bread^. The taste of these cakes is represented, doubtless most 

truthfully^ as “very earthy and rather bitter.”...“ Our companion 

Tide the Xarratives by Sir John Franklin and Sir John Richardson, and 

lieutenants Back and Wood, of their Expedition down the Coppermine River 

m -Irctic America in 1819-20. 

t Cariboo Goldfields, by W. C. ITazlitt, (London, 1862) p. 49. 

I Compare this description with that of the “ Lichen-bread” of Scandinavia, 
m which Cladonia raagiferina, Getraria Mandica, species of Umhilicaria, and 
l^haps of AUctoria, Evernia, &c. are ingredients, but only ingredients (vide 
p. 411). 
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St. Paul,” says Commander Mayne, “gave us this (food), which 

they (the Indians) call ‘Wheela’ (or ‘ Whyelkine’), with milk 

. But two or three mouthfuls ivere all we cared to take 

Other lichens are used as food by the same Indians, sometimes in 

addition to, but more generally in the absence of, the salmon, 

venison, bear, and wild sheep,—the berries and the mosses, which 

form their usual and staple food. 

It would appear that in iNorth European countries, wherever 

the inhabitants still weave home-grown wool into cloth-stuffs, the 

use of lichens as dye-agents of the wool or yarn also still exists. 

In Parb, for instance, Lecanora tartarea is still largely used for 

dyeing the home-made w'oollen cloth called “wadinal”t, whereof 

the Paroese fashion their jackets, trousers, and petticoats. During 

my own visit to Paro in 1860, I found abundant evidence of the 

collection of this and apparently also the allied species, L.parella, 

with their sterile and isidioid or variolarioid conditions, for eco¬ 

nomical purposes, inasmuch as all the boulders and rocks about 

Thorshavn bore the marks of a periodical careful scraping of the 

lichens in question. My friend Mr. Symington J mentions that 

the inhabitants of Pair Isle, thirty miles south-west of the Shet¬ 

land group, use lichens (he does not say what species) for dyeing 

the wool of which they make their vestments. Similar use is 

probably still made of I'arious lichens, especially Lecanora tartarea 

and J?arnielia saxatilis, in the more remote parts of the Scottish 

highlands and islands, and even of Wales §. Prof Blytt informed 

me that i. tartarea and X. ventosa are still collected in the Ber- 

genstift of I^orway for export to France (for the orchU-roanu- 

tacture). There is probably some error as to the latter lichen, 

which has never, so far as I am aware, been employed as a dye- 

agent, and which neither contains nor yields orchil. 

In continuation of a series of expei’iments conducted between. 

18o0 and 18521], I have examined certain of the Icelandic, Paroese, 

and IS^orwegian lichens which in these or other countries yield 

* Tour Years in British Columbia and Vancouver Island,’ by Commander 

E. C. Mayne, E.Y., F.E.G.S., (London, 1862) p. 122. 

+ On the authority of Sysselman MiiUer in 1854. Vide ‘ Cruise of the yacht 

ilaria among the Fiiro Islands in the Summer of 1854,’ (London, 1855) p- dd* * * § 

I Sketches of Fiiro and Iceland, 1862, p. 8. 

§ On the authority of Mr. Pamplin’ of London, the weU-known .botanical 
bookseller. 

II “ Experiments on the Dyeing Properties of Lichens,” Edinburgh liew 

Philosophical Journal, October 1854 and July 1855. 
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red dyes, and in contrast with tliem the same species from IS’ew 

Zealand, India, and other parts of the world, in order to determine 

approximately and roughly how far climatic and other differences 

aflect their colorific property. The northern lichens experimented 

on were mostly :— 

1. Lecanora tartarea, Ach. 

2. L. parella, Kch, 

3. Parmelia saocatilis, Ach. 

4. Umbilicaria erosa, Hffm. 

5. Ramalina scopnlorum, Ach. 

The general result was, that the same colour, with certain differ¬ 

ences in quality or intensity, was yielded in all oases by the same 

species, from whatever country derived, the circumstances of ex¬ 

periment being virtually the same in all. Such results, however, 

of experiments conducted on the small scale cannot be in all senses 

relied on. They appear, for instance, opposed to the fact that 

orchil-manufacturers are guided by their experience to prefer 

, orchella weed ” (species of Boccella') from equatorial or subcqua- 

torial maritime regions ; under which circumstances of growth the 

same species is found to be richer in colouring-matter than when 

it is collected from higher latitudes and more inland localities. 

As the result of all my inquiries and experiments on the subject 

since 1850, I have little doubt that latitude, climate, temperature, 

moisture, exposure, elevation, geological character of the soil, 

nature of the trees on which they grow, and in general all those 

conditions which affect the botanical character of tlie plant (and 

the genua BoceJla is one of the most variable in the whole liclien- 

family) also affect their chemical character, and so render the 

Boccellce more or less serviceable for the purposes of the colour- 

manufacturer or dyer. 

It is here worthy of remark that the natives of tropical or sub¬ 

tropical countries Avhich abound in valuable dye-lichens, who 

export them largely for the European market, are yet themselves 

Ignorant of their uses and value. Eor instance, my friend Dr. Kirk 

informs me that large quantities of certain corticolous maritime 

^occellcE (probably B. Montagnei, Del., or various forms of B.fuci- 

formisjAeh., to which I am disposed to refer B. Montagnei as a mere 

variety) are exported regularly from Zanzibar, Eastern Africa, 

partly via Bombay, but in great measure directly to Portugal and 

I ranee. These are by far the most valuable dye-lichens known, 

and they have gradually supplanted, in the British market at least, 

^ other species and genera. Yet, says Dr. Kirk, they are un- 
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known to the natives in the Zambesi and Zanzibar districts as 

being capable of yielding dyes, or of being otherwise utilized in 

the domestic arts. Nor could I find any trace in New Zealand 

or Australia of the application by the natives of lichens in dyeing 

or otherwise. On the other hand, their use seems to be abun¬ 

dantly recognized in India—my friend Mr. Cooke, of the India 

Museum, having some years ago submitted to me for examination 

a series of specimens, embracing several genera as well as species, 

of lichens which are currently used by the natives as dye-giversf. 

List of Diatomaceae collected by Dr. David LyaU, E.N., of the 

N.W. Coast of British North America Boundary Commission, 

1858—59. By P. Kitten, Esq. Communicated by Dr. Hooker, 

E.E.S. 
[Bead Nov. 1, 1866.] 

The Algae and Zoophytes collected by Dr. D. Lyall during 

the survey of the north-west coast of British North America 

(extending from Port Colville to the Eocky Mountains) are 

in many instances thickly invested with filamentous and stipitate 

Diatomaceae. The most abundant is Isthmia nervosa: in many 

specimens its growth has extended nearly half an inch from the 

surface of the Alga or Zoophyte to which it was attached. The 

next in abundance is Triceratium arcticum,xyi filaments: this species 

was first found concatenate on zoophytes from Vancouver’s Is¬ 

land ; and an able paper upon it, by P. C. S. Eoper, Esq., P.L.S., 

will be found in the Transactions of the Microscopical Society of 

London, vol. viii. p. 55. Specimens of Algae from Puca Strait 

were also thickly covered with JSliabdonema minutum, Podosphenia 

gracilis and P. Ehrenhergii. 

The * denotes that the specimens occur very rarely. 

* Araclinoidisous Ehrenhergii. 

Piddulphia Poperiana. 

Cocconeis scutellum, small form. 

Fragilaria striatula. 

* Grammatophora marina. 

* Gomphonema, sp. ? 

* ITgalodiscus (Podosira ?') subtilis. 

t Vide paper “ On the Dye-stuffs of India and China,” in the ‘ Technologist/ 

1861, vol. i. pp. 136-138; and “ Waste Products and Undeveloped Substances, 

by P. L. Simmonds, (London, 1862) p. 264. 
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Isthmia nervosa. 

* Melosira nummuloides. 

* Pleurosigma minutum. 

Podosphenia Phrentergii. 

-gracilis. 

Podosira Jicemoides. 

Rhahdonema minutum. 

Synedra affinis. 

* -investiens. 

* -salina. 

Schizonema Grevillii. 

Triceratium arcticum. 

* -, var. /3. 

The above-named species are all from Esquimalt Harbour and 

Fuca Strait. With five exceptions, they are all British species. 

An Account of the Sclerotium ^fipitatum (Berk, et Curr.) of 

Southern India. By John Shortt, AI.D., F.L.S., M.E.C.P.L., 

Greneral Superintendent of Vaccination, Madras. 

[Kcad Nov. 1, 1866.] 

Scientific name.—Sclerotium stipitatum (Berk, et Curr.). 

Indian name.-—1. Piittu Manga, from puttn, a white-ant hill, 

and manga, a mango (fruit) ; literally, white-ant-hill mango. 

Synon.—2. Puttu Kai, from puttu, white-ant hill, and Icui, 

fruit,—or, white-ant-hill fruit. 

3. Mail Manga, from mail, dry, like sticks, leaves, &c., and 

manga, a mango,—or, dry mango. 

I am indebted to the kindness of Daniel Hanbury, Esq., F.L.S., 

for drawing my attention to the Puttu Manga. I have had some 

experience in exploring the white-ant hills in the Madras district, 

"while carrying out some experiments (the results of which were 

to be noticed in an Essay on the destructive efiects of the White 

Ant), and in no instance have I met with the Puttu Manga; nor 

IS the substance, or its name, familiar to the natives of the 

Carnatic. The fact of its not being found in this part of India 

may be accounted for by the great dryness of the climate in this 

locality, and the absence of the moisture and heat so necessary 

for fungoid growths. On the western coast, where it rains 

for at least six months in the year, the conditions favourable for 
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tlie growth of this fungus exist in the burrows or excavations 

formed hy the white aiits. The natives state that it is occasion¬ 

ally to he met with in dark crevices, and in the recesses of rocks 

and caves : my experience does not confirm this latter fact as yet; 

and the specimens 1 have now the honour of submitting were all 

procured from the Avhite-ant hill, or piittu. 

These fungoid growths are only met with in old and deserted 

ant-hills, and frequently after the insects have become winged: 

they are found only in the peripheral and more superficial caverns, 

springing from their roof, occasionally from the floor, never from 

the cells occupied by the ants themselves. Some groAV with long 

stalks, others are sessile ; in those having stalks, they can in a few 

be traced beneath the soil, while the sessile ones seem simply 

to lie over the soil. 

Messrs. Currey and TIanbury are in unison with Mr. Berkeley 

in the opinion that the Piittu Manga is of fungoid growth : of this 

there can be no doubt, from the habitat and structure, as also from 

the fact that it attains its greatest perfection during, or imme¬ 

diately after, the rains; and it is possible that further research 

during this particular period may tend to the discovery of a per¬ 

fect specimen, with the organs of fructification fully developed. 

Tlie present specimens Avcre procured in the Coimbatore and 

IMalabar districts, in October 1865, and were removed, some 

in situ attached to the clod of earth, and others loose, from tlie 

interior of several white-ant hills, within the caverns of Avhich 

some were found growing in clusters of six or more, hanging each 

by a separate stalk, and others simply overlying the floors of the 

cells, without stalks. Those taken up Avith the clod of earth soon 

lost moisture, and crumbled to dust. These, on removal, Avere not 

quite so black in colour, and have shrunk considerably in size; 

and I should say that they are one-third smaller now than when 

taken out of the white-ant hill. 

They take on a variety of forms, being oval, oblong, pyriform, 

irregularly round, &c. The external rind is black and slightly 

Avrinkled; on cutting into it, the interior is found to be white and 

pithy, and is compared by the natives to the kernel of a tender 

cocoa-nut. It is tasteless and inodorous. 

TlieMalayalumYythianSjAvho are familiar with the Puttu Manga, 

believe it to be manufactured by the insects themsclA'CS, by a kind 

of accretive process, and that snakes are very fond of it and de¬ 

vour it greedily. Snake-charmers collect the Puttu Manga and 

take it round for sale, and they then give out that they keep a 
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supply always on hand to feed their snakes with: this assertion I 

am much inclined to doubt. 

Others say that it is not a vegetable product, but a conglome¬ 

rated mass of the larvae of white ants. It is not familiar to the 

generality of natives; and the educated among them are not aware 

of its existence; whereas it is well known to the rude villager.^*, 

who attribute to it poisonous qualities. The various accounts 

given of its nature and properties differ so much that one hardly 

knows what degree of reliance to place on them. 

The Vythians eagerly seek it, and use it as a remedy in cholera, 

syphilis, and a variety of other diseases. In cholera it is pre¬ 

scribed as a specific, by rubbing it up with a little water and fresh 

ginger-juice or country arrack; and the dose is repeated after 

every motion or act of vomiting. 

The natives who assisted in removing the present specimens 

remarked that they are not full-grown, and that they attain the 

size of an orange during the monsoons. It is not commonly 

found in white-ant hills, but is met with in one out of every 

twenty or thirty on the western coast and Coimbatore district. 

I am indebted to my assistant, Mr. W. Harney, for several spe¬ 

cimens of the Puttii Manga, as well as for such information on the 

subject as he could collect for me in the Coimbatore district. 

I'ist of Cladonice collecte^in Iceland, Faro, and Norway. By W. 

Lauder Lind^^^, M.H., F.E.S. Ed., F.L.S., &c. 

[Brad Nov. 1, 1866.] 

The following short list is a natural Appendix to my “ Contribu¬ 

tions to the Lichen-flora of ^Northern Europe,” printed last ses¬ 

sion*. At the time of presentation of that paper, I was unavoid¬ 

ably compelled to omit the Cladonice, and I am only now in a 

position to supply the omission—one which fortunately does not 

effect any general statements jiropounded in the “ Contributions 

question. AFith only one exception, the Cladonice collected 

"ere more or less common British forms; they were mostly ter- 

J’lcolous, though a few w'ere also saxicolous or corticolous (the 

latter among IN’orwegian specimens). 

The lichens catalogued in the following list have had the ad van- 

tage of being examined and named by my friend Mr. Mudd, ot 

* Joiim. of Linucan Society, (Botany) vol. ix. 1865, p. 365. 
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Cambridge, while preparing his “3Ionograph of British Cladouiae” 

(1865). 
These northern Cladonkv, illustrate well that continuity of vari¬ 

ation among Lichens which too frequently renders the limitation 

or definition of varieties or species (sometimes even of genera 

and families) impossible ; whence it follow'S that all efforts to name 
every apparently distinct condition are futile, and the re.sults of 

such efforts mischievous, as embarrassing the student in the mazes 

of a hopelessly confusing synonymy. In plants so variable, it 

seems to me much better to establish comprehensive general groups, 

regarding which some unanimity of opinion among lichenologists 

may reasonably be looked for (indicating the chief directions or 

forms of variation only, without describing even these by special 
names) rather than to distinguish every shade of difference as 

a named form, state, condition, or subvariety. Until the pre¬ 

sent mania for species-splitting and name-giving, and for the ex- 

piscation of minute, trivial, and too generally inconstant anato¬ 
mical differences is superseded by a classification based upon broad 

general resemblances, it is vain to expect lichenology to become 

either intelligible or attractive to the student. 

I. Iceland. 

1. Cladonia cervicornis, Ach. 

Var. verticillata, Ach., Th. Fries, Lieh. Arctoi. 
2. (7. rangiferina, L. 

Subvar. sylvatica, Hffm. Moors behind Reykjavik. 
3. C. coccifera, L. 

Subvars. cornucopioides, Ach., and extensa, Hffm. Laugarness 
Moors. 

II. Faro Islands. 

1. Cladonia cervicornis, Ach. HiUs behind Thorshavn: more 

abundant than any other species of Cladonia. 
2. C. pyxidata, L. Yarious forms, seldom fertile, generally 

deformed; on old walls of sheep-pens, associated with 

C. furcata. 

3. C.furcata, HvidiS. Various forms, generally sterile: on old 

walls of sheep-pens. 

Yar. racemosa, Flk. Hills behind Thorshavn. 

Yar. subulata, L., subvar. cymosa, Flk. Hills behind Thors¬ 
havn. 

4. C. rangiferina, L. More plentiful than C. pyxidata. 

5. C. stellata, Schar. 

Yar. adunca, Ach» Hills behind Tborshavn. 
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6. G. coccifera, L. 

Subvars. cornucopioides, Acb., and extensa, HfFm. Hills behind 

Thorshavn. 

III. Norway. 

1. Cladonia eervicornis, Ach. Christiansand. 

2. C. pyxidata,Jj. 

1. A^ar. cornuta, Ach., subvar. vulgaris, Coem. Jerkin, Fog- 

stuen, and other parts of the Dovretjeld. 

2. A"ar. clilorophcea, Flk., subvar. vulgaris, Coem. Sneehatten. 

Subvar. simplex, Mudd. Haalangenfjeld. 

3. G. gracilis, L., subvar. chordalis, Flk. Top and flanks of 

Sneehatten; Jerkin; Fogstuen. Common on the DovrejQeld, 

both in fruit and spermogoniferous. 

1. Far. hyhrida, Ach. Fogstuen : sterile. 

2. Yar. rnacroceras, Flk. Haalangenfjeld: abundant, both 

fertile and sterile. 

4. G. degenerans, Flk., subvar. phyllophora, Ehrh. Haalaugen- 

tjeld. 

Subvar. euphorea, Flk. Jerkin. Common; spermogoniferous. 

o. G. lotrytes, Hfiin. Corticolous: Christiania, very common 

{Blytt). 

G.furcata, Huds., var. racemosa, Flk. Haalangenfjeld. 

7. C. rangiferina, L. Sneehatten. Jerkin : spermogoniferous. 

•Subvar. grandis, Flk. Christiansand; Jerkin; abundant on the 

Dovrefjeld. 

Subvar. alpestris, Ach. Jerkin: common. 

Subvar. sylvatica, Hfi’m. Haalangen^eld; Jerkin, in fruit. 

8. G. stellata, Schaer., var. adunca, Ach. HaalangenQeld. 

Subvar. turgescens, Fr. Jerkin ; common, occasionally sper- 

mogoniferous. 

G. amaurocrcea, Flk., subvar. dicrcea, Ach. Falls of the 

Rauma, Eomsdal (dwarf form) ; Haalangen^eld; Sneehiit- 

teu ; Fogstuen; Jerkin: common in fruit and sterile, associ¬ 

ated with Peltigera aphtliosa, Ilffm. 

10. G. coccifera, L., subvars. cornucopioides, Ach., and extensa, 

Hffm. Haalangenfjeld ; Sneehatten; common on the 

HovreQeld ; Jerkin {^Drs. Anderson and Gilchrist). 

I- A ar. macilenta, Hffm., mhydx.polydactyla, Flk. Jerkin. 

2. A ar. hellidijlora, Ach. Top of Sneehatten. 

3. Var. deformis, L. Haalangenljeld. Top of Sneehatten ; 

Fogstuen; Jerkin; common on the DovreQeid. 

Subvar. pleurota, Flk. Fogstuen ; Jerkin. 
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Summary. 
Ice- -r.-. - Nor- 
land. way. 

1. Cladonia cervicornis, Acli. 
1. Yar. verticiUata, Ach. 

2. C. pyxidata, L. 
2. ^*ar. chloropluea, Flk. 

1. Subvar. vidyaris, Coem. . . . 
2. -shnplcx, Mudd. 

3. Yar. cornuta, Acli. 
3. Subvar. vidyaris, Coem. . .. 

3. C. gracilis, L. 
4. Subvar. chordalis, Flk. 

4. Yar. macroceras, Flk. 
5. -hyhrida, Ach. 

4. C. degcnerans, Flk. 
5. Subvar. phyllophora, Ehrh. . 
6. -euphurea, Flk. 

5. *C. hotrytes, Ilftm. 
G. C. furcata, Iluds. 

0. Yar. racemosa, Flk. 
7. -subulata, L. 

7. Subvar. cymosa, Flk. 
7. C. ranyiferina, L. 

8. Subvar. yrandis, Flk. 
9. -alpestris, Ach. 

10. -sylratica, Hhm. 
8. C. stcllata, Schfer. 

8. Yar. udunca, Ach. 
11. Subvar. turyesccns,Yv. 

9. C. ainuurocrccu, Flic. 
12. Subvai’. dicrcea, Ach.. 

10. C. coccifera, L. 
13. Subvar. conmcopioides, Ach. 
14. -extensa, Hffm. 

9. Yar. macilenta, llfFm. 
15. Subvar. polydactyla, Flk. . . , 

10. Yar. hellidijlora, Ach. 
11. -deformis, L. 

I G. Subvar. pleurota, Flk. 

Total species . 
„ varieties . 
„ subvarieties. 

* Not British. 

O
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Ou some new Fungi from Mexico. 

By the llev. M. J. BERkELEY, M.A., E.L.S. 

[Read Nov. 15, 1866.] 

[Plate XII.] 

A SMALL collection of Fungi, made by Signor Botteri in Mexico, 

near Orizaba, ^Yas lately forwarded to the Eev. M. A. Curtis, of 

Hillsborough, North Carolina, by the Smithsonian Institution. 

The specimens have kindly been submitted to me; and I find one 

or two so interesting that I think no time should be lost in lay¬ 

ing before the Linnean Society a short description of them, to 

which I have added characters of the other new species in the col¬ 

lection. The information I have received is so scanty that I am 

unable to say anything about their habits, and must therefore 

confine myself to a mere description. One of them undoubtedly 

belongs to a ne\v genus, which I have dedicated to IMrs. Lloyd 

Wynne, who has made an especial study of the Fungi of Den¬ 

bighshire, and has added many interesting species to our flora. 

L Paxillus LIGNEUS, Berk. ^ Curt. Pileo concliiformi, ligneo, to- 

mentoso, luteo, margine involute; lamellis angustis, posticc reticu- 

latis; sporis fuscis. 

Very hard when dry, but brittle towards the margin. Pileus 

inches long and broad; spores nearly as broad as long, sub- 

1‘ymbiform with a large nucleus. 

Allied to Faxillus pannoides. 

2. Trametes MEXICAN a, Berk. Curt. Pileo ungulato, insequabili, 

subtoraentoso, fusco, marginem versus pallidiore umbrino, contextu 

suberoso pallido; sporis non stratosis, niajusculis, siibrotundis, acie 

obtusis, brunneolis. 

Pileus li inch long, 3| inches broad. 
I cannot point out any immediate ally of this species. 

3- Cratekellus conflubns. Berk. 8f Curt. Aurantiacus; pileis 

dense connatis, profunde infundibuliformibus; venis conspicuis, reti- 

culatis, decurrentibus. 

Pdei 2 inches high, 1 inch across, margin incurved; stem 

divided above into numerous pilei, deeply grooved wlien dry. 

Allied to Craterellus luteus, but differs in liabit, and in the 

^ore conspicuous veins. 

In the same collection are specimens of Craterellus cantharellus, 

Schiveinitz, a species hitherto not found out of the United States. 

Hymenogastbr microsporus. Berk. Curt. Olobosus, albu.s, 

DXX. PBOC.—BOTANY, TOL. IX. 2 F 
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teuer, extiis vemiculosus, intus liiteus, demum sordide iimbrlnus; 

sporis minutis, ellipticis; nucleo distincto. 

This curious species has a distinct base, and a slightly ivarty 

peridium, thus approaching Ijy coper don, to which genus it would 

have been referred had not the spores been perfectly developed, 

or had there been any trace of flocci, which are conspicuous even 

in a young Lycoperdon. The peridium is scarcely half an inch 

across. In habit it closely resembles Arachnion alhum. 

'VV’yxnea, Berlv. ^ Curt., novum genus. 

Cupulis elongatis auriformibus coriaceis, sursum divisis, basi m 

stipitem plus minus distiuctum connatis. 

^ 5. Wynnea gigantea, Beth. 4* Curt. Stipite eommuni subc3lin- 

drico, crasso, rugoso, suberoso, intus albo, sursum rainoso, in cupulas 

auriformes multiplices quaudoque proliferas diviso; cupulis extus 

glabris, marginibus inflexis, cum hymenio rufis ;’sporidiis niaguis, sub- 

cymbiformibus. 

Common stem 3 inches high, ^ inch thick, deeply rugose and 

cracked, so that the surface resembles that of some Opeyrapha; 

above divided repeatedly, with subdivisions elongated into ear¬ 

shaped cups, which are smooth externally, but wrinkled, though 

not cracked like the stem when dry ; the cups are from 2^ to 3 

inches long, with incurved margins variously divided, and some¬ 

times proliferous. Asci cylindrical, containing eight subcymbi- 

form sporidia, ‘00095 inch long, and more or less obtuse at either 

end. When steeped in water, the inside of the stem acquires a 

slight foxy tinge, and the water is deeply coloured. 

The substance is so totally different from that of Feziza, thougli 

tlvis curious fungus is closely allied to Feziza leporina and F.ono- 

tica, that it cannot be placed in the same genus. Feziza nut- 

crotis, Berk, in Hook. Journ. of Bet. vol. iii. p. 203, a species 

found abundantly at Darjeeling, at 7500 feet, is clearly congeneric, 

and may be characterized Wynnea macrotis. Berk., cupulis basi 

connato-ramosis hepaticis, hymenio purpurascente. 

The Darjeeling species grows on rotten Avood; but there is do 

information as to the place of growth of the Mexican species. 

T\b. XII. Wynnea gigantea, natural .size. 

a. Ascus magnified, h. Sporidia more highly magnified. 

G. Hypomyces insignis, Ber/t. Curt. Rubra; mycelio eflfusO' 

jieritheciis oblongis saturate coloratis, ostiolis uidulantibus; sporidn* 

fusiformibus, utrinque apiculatis. 

Covering Avith a uniform deep rose-red stratum the hymc*DtDDi 
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and j)ileus of some Cantliarellus, of which it almost obliterates 

the gills. The fungus had evidently been broken off before it 

as attacked by the parasite, as the fractured surface is equally 

infested with the rest of the plant. The mycelium does not 

penetrate deeply into the substance of the matrix. The sporidia 

aye -0015 inch long, with the eudochrome divided into two dis¬ 

tinct parts. Sometimes they are sigmoid with a row of nuclei. 

Iab. XII. lig. c. Sporidia, highly inaguified. 

An Enumeration ^ of the Indian Species of Acanthacece. By 

Thomas AKnER#OK, M.D., E.L.S., Superintendent of the Eoyal 

Botanical Gardens, Calcutta, 

[Read Xov. 1, 18GC.] 

I coMMEKCEi) the examination of this order in 1859, by arranging 

and determining the species contained in Griffith’s, llelfer’s, and 

lalconer’s Herbaria, recently distributed from the Eoyal Gar¬ 

dens, Eew. About the same time, I described the Ceylon species 

for Mr. Tliwaites’s enumeration of Ceylon plants. Before I left 

Kew to retuim to India, in 1861, I had examined all the Indian 

species in the Kew herbarium, and named and described many 

the new ones. On my arrival in Calcutta, I found the Iier- 

hariurn of the Calcutta Botanical Gardens exceedingly rich in 

*^peeimens of this order; while several new species, which I had 

J>ol seen in London, were discovered in the collections of plants 

% Masters, Simons, Jenkins, and others, deposited in this her¬ 

barium. AVith the exception of the Hookeriaii-Thomsonian her¬ 

barium, none of the specimens were determined; and thus the 

examination of all the Indian species had to be undertaken 
again. 

-My original intention was to include in this enumeration all 

^be Asiatic species of Acanihacem, in the same manner as 1 

enumerated the African species in the paper I published in the 

'seventh volume of the Society’s Proceedings. The want of speci¬ 

mens from Java and the Malayan archipelago forced me to aban- 

'^en this plan, and I have therefore restricted myself, for the 

Present, to the elucidation of the AcantJiacece ot India. Through 

Ibe kindness of Professor Miquel, who has sent me the Acan- 

of tlie Levden herbarium for examination, and of my 

^■end ]\fj. Teijsmaun, the Director of the Botanical Gardens of 

^•denzorg, who has supplied me with specimens of all the 

■^'^^anthacea; existing in the herbarium of the gardens under his 

2 F 2 
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charge, I hope soon to contribute some notes on the Asiatic 

species not included in this enumeration. 

Until I have had an opportunity of examining the American 

species, it would be j)remature to speak of the characters and 

affinities of the genera. Still I think that the limits of the 

Asiatic genera and the larger groups, such as suborders and 

tribes, will not be materially altered when the entire order is 

revised. 

The views I have adopted concerning the limits and relations 

of the genera to each other, and the grouping of them into tribes 

and suborders, are essentially different from those of Ifees von 

Esenbeck. His division of the order into two suborders by the 

nature of the placental processes of the seed is exceedingly 

unequal, as (after the separation of the very small abnormal 

group, the suborder Anechmatacantliece) the true representatives 

of the order, though styled the second suborder Eclmatacanthea, 

remain in reality as an order of great extent. In the arrange¬ 

ment of the order which I proposed first in Mr. Thwaites s 

enumeration of Ceylon plants, I removed the suborder Thitn- 

heryidece from my suborders Buellidece and Acanthidece by the 

nature of the caly.x, the mstivation of the parts of the corolla, 

and the peculiar processes which support the seeds. The I’emain- 

ing suborders, JRuellidece and Acantliidece, almost coextensive 'vvith 

Aees’s suborder Eclunatacanthece (he includes Ifelsonia in Anecli- 

matacantTiem), are readily distinguished from each other by the 

{Estivation of the corolla, which is strongly contorted in Mue^- 

lidecE and imbricated in AcantMdew. 

In RuellidecB I have established the tribes on characters taken 

principally from the calyx and the form of the seed; in Acan- 

tliidece I have found that the tribes are easily distinguished 

by the form of the corolla, the number of the stamens, and the 

condition of the anthers. The groups of genera which I have 

called subtribes are based on characters found in the parts of the 

flower, or in the form of the capsule, and the number of the 

seeds, as these happen to vary in the tribes to which these lower 

groups belong. The synonyms I have quoted in many parts 

of this enumeration, and the short generic characters given in th^ 

Conspectus Generum, show how greatly IMees von Esenbeck s 

genera have been altered, and in many cases suppressed. 

this enumeration, and also in that of the African species, I ha^® 

restored Linnmus’s two important genera Buellia and JusticK^i 

both of which had been virtually destroyed by Neesj for although 
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the names Avere left, nearly all the species placed in those genera 

by Linnaeus, Vahl, and other authors Avere remoA’cd to ncAv 

genera. Buellia, as constituted by IS^ees, is composed of species 

Avhich, in my opinion, must be reniOA ed to Hemlgraphis, a small 

genus almost confined to the Malayan peninsula and archipelago 

and the Philippine islands, Avhile Bipteracanthus of JNTees Avas 

composed by him of the true species of Buellia. Justicia fares 

CA-en AA'orse than Buellia, as the only plants retained in it by 

Kees are mere A'arieties of one Avidely diftused species, Justieia 

Bcholium, Linn., AA'hich after all is not a Justicia but an Eranthe- 

mum, B. Bcholium, T. Anders. These genera thus restored to 

their proper position, become the largest genera in their re¬ 

spective suborders. 

The general geographical distribution of Acantliaceee Avas dis¬ 

cussed by Prankenheim in a paper he published in the Linna'a 

for 1848. Nees yon Esenbeck’s monograph of the order, in 

Ee Candolle's Prodromus, formed the basis from AA'hich the de¬ 

ductions Avere draAvu. The tables Eraukenheim gave for the dis¬ 

tribution of the order in India are almost of no A'alue, as the geo¬ 

graphical divisions he adopted cannot be accepted as natural by any 

one acquainted with the physical features of the Indian continent. 

In attempting to illustrate the geographical distribution of Acan- 

tliaceoBva. India I have divided the region into nine provinces:—1. 

Ceylon. 2. The Avestern peninsula, including that part of India 

south of a line draAA'u from the raoutli of the Goddav^ery to that of 

the AA'rbudda. 3. Central India, comprising the country betAveen 

the northern boundary of the Avestern peninsula and the Gangetic 

valley; Orissa, Berar, 3IalAva, and the southern portion of Behar 

and Bundelcund are comprised in this dn ision. 4. The lower Gan¬ 

getic plain, Avhich term I apply to the flat alluvial plain through 

hich the Gauges and its tributaries Hoav. This province extends to 

the base of the Himalaya on the north, on the east to the Teesta 

and Brahmaputra, on the south to the sea and the northern 

boundary of Avhat I haA'e regarded as Central India, on the 

'vest to a line passing through the longitude of Benares, 5. 

i^orthern Hindostan, in Avhich I haie comprehended the upper 

Gangetic plain, the Punjaub, and Scinde. 0. The Himalaya moun¬ 

tains. 7. Eastern Bengal, comprehending the countries to the cast 

nt the eastern boundary of the loAAer Gangetic plain, comprising 

Assam, the Khasia, and the neighbouring hill ranges, Cachai’, Tip- 

perah, and Chittagong. 8. Bunnah, the Tenasserim provinces 

and the Andaman Islands. 9. Malayan peninsula. The boundary 
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between these last two divisions is the southern limit of the Te- 

nasserim provinces, a little south of Mergui. 

The distribution of the Acantliucece in these provinces is shown 

by the following table, which indicates the geographical distri¬ 

bution of the 374 species contained in this enumeration:— 

Table showing the Geographical Distribution of the Species of 

Acanthaceee in India. 
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Distribution out , 
of India. 

i 

! 

1 
i 

Thunbergia grandiflora . - 1 1 ; 1 1 1 1 1 ... i ... 
i ^ i 1... 

ill'" i 
1 

-- coccinea . ... ' ... ; 1 i' 
... j ... 

-Mvsorensis . ... i 1 '... 1 

-VVightiana . : 1 ... 

... ... 
1 

1 -fnigrans . 1 1 1 1 *" 
... Tl;;; Java, Philippines.' 

Elvtraria crenata . 1 1 i 1 T 1 America. 
Nelsonia toinentosa . 111 1 I j i 1'... Africa. America, 

' Australia. 
Ebermaiera glauca . 1 . 1 j 1 1 1 •V 1 1,... Java, Philippines. 

Australia. 
-humilis. 1 i... j 

' -Zeylanica. i i ^.. ... 1 :... ! 
' -- Staurogyne . 1 ... 1 

... 1 ... 

. T 
! -- setigei’a. !!! 1 

1 1 
i-- Simonsii . ... ■ ... i i 
-veliitina . 1 ... 

j-axillaris. ... 1 1 ‘ 

!-Griffithiana . ... ... 1 1 
1 ; 

-lasiobotrys . ! ::: 
1-elongata . ... ^ ... ' ... 1 

1 ... 

\ \ 1 

-gracilis. 1 , ... ! 
- obtusa . 1 : ... 

-paniculata . ••• ‘ ... i ... ! 1 1 ... 

j-McClellandi. * ' * 1 * I ^ ... 1 ' 1 ! 
Adenosma balsamea. 1 1 ... i 

1 1 
... ...^ 

-- biplicata . 1 1 ... ; 1 

-- trifiora. 
.' -! 

i 1 i ...ji. Feejee Islands. ! 
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'Fable {continued). 

1 i jl 

i ilAi| 
! ' J i I® 

i -i ' i 9 

(O |0 j 3 , 

Lldenosma Thvintis .® ... i 1 1 i 

I rj ' i — j ^ ‘ 
1 |d ‘ -g JJistribution out | 
i £ 1 ol' India. j 

i£ I'” 
'■£ i ^ ' a = ^ ' 

_! 

-- Griffithii . ' ... i j ' ] 1 
j -- piimatiflcla . ..'ll I ' 

...j...! 1 

*-uliginosa . 1 1 ' | j 
-Thwaitesii .j 1 ' j 

■.. ; 1 1 '. Java. 

iJygfoplula polj.sperma .j ... ' 1 1 i 1 1 
-Serpjllum . | 1 ' 1 L. ! 

'i' T T 1 T- 

! --salicifolia . 1 1 1 1 1 ^ 

' • 1,1 ' 1 1 --- spinosa.; 1 1 1 1 1 j 1 i 

Cystacantliuspaniculatus ... ... i ... | ... j 
1 -- cymosus .!. ... I 
; Echinacantliusattenuatus! ... ' 
'■-p.nrviflorii.s .' ... j i ! 1 

1 Caloplianes vagans .i 1 j 

I [ ... ' 1 1 1 1 Java, Philippines, 
1 ; 1 j China, Japan, 
1 j ' j 1 Aii.stralia. 

II |l;lt...' Tropical Asia and 
[ 1 .Vfrica. 

... 1 1 ...|...j 

; ■ Xagdiana.j ... 1 | 1 
'-(le])re.<sa . ' 1 t 1 1 j ' 
—— littoralis . 'll I 1 

1 ■ 1 • 

'  -- proslrala .. 1 | 1 1 1 ] i 
■-- palula .....j 11 

-li)ngifo]ia . ... . ... 
-ceriiua . i ... ; , 1 i 1 

i i"' China. ’l 
1 . 1 j ... Java, East AlHca. f 
.. ... . Arabia, Africa, ' 

1 Java. i 

. i 

--ciliata .j ... j ... j ^1 1...' ! 
--siiirnitieo.sa .j.! ..’ | i' | i' , ... '. ... , ...", 
1 etalidiinn barlerioides 1 I 1 ....... i J .' ... 

j l*“ayl()psi.s parviiiora ...1 1 1 ... j 1 j... ... I 1 ... Senegainbia. Ma-, 
1 1 i ' j dagasear. 
1 llemigranhis dura . ... ' 1 ... ... i .. . 
j -- liirta.j ... 1 ... j 1 1 1 
1-rupeslris .! ...III. | ... 1 .. 
i --clegans.' ... j 1 | I j ... j .. 
1 qiiadril'aria .! ... : . . . , . 

. 1 i... 1 :... ! 
... I. . 1 .. 1 

j — (irifRthiana .i ... 1 ‘ I ••• | • , ... ... K ! 
j ‘'itenosiiihonium Zeylani- j i 1 ■ 
1 L'lun ..*..' I 1 i ... i ... ' 

. 1 Java ? 

j - eonfertimi. ... ' 1 
... . 

1 ■ Eiis.sellianiim .' 1 1 ... j ... ' ... 1 

1 —•— sctosuni. 1 ... ... ... i 1 , 
; l>arvillorimi .i ... 1 .| ... 1 

■Strobilantlie.s eonsaiigui- 1 i 
neiis . 11 

j 
1 ’ 
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Table (coniinued). 

\ 
C

ey
lo

n
. 

« : 

S , 
pH 

U : 

o , 
^ ; C

e
n
tr

a
l 

In
d
ia

. 

L
o
w

e
r 

G
a
n

g
e
ti

c
 P

la
in

. 1 
. 1 

s 
o 

^ I Cj ' 

O : 

H
ii

n
a
la

y
a
. 

j 

E
a
st

e
rn

 B
e
n

g
a
l.
 

| 

1 

i 
i 

« i M
a
la

y
a
n
 P

e
n

in
.s

u
la

. 

Distribution out ; 
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1 

Strobilantlies nigrescens. 1 i 
1 *i" 1 

... 
■■■ 1 

... i 

1 1 1 i 

1 1 
1 1 

1 
... I 

1 

1 
1 ... 1 
1 ' 

1 
1 
1 
1 

... 

1 1 
... 

- adenophorus. 1 
1 Timor ? 

! -rosens . ... ... ... 1 
-crispus . 1 Java. 
-glaucescens . 1 

1 
-sessilis . 1 1 
-Zenkei'ianus.. 1 

... 
1 

-foliosus. 1 ... 1 
-tetrapterus . ... 1 

... 

-- barbatus . 1 1 

1 -ciliatus. ! 1 1 i 
-papillosiis. ! 1 ! 1 i 

-iiiicranthus . 1... 1 ... i --- i 
-laxiis. ' 1 i 1 j 

-luridns . 1 I 1 

-lupulinus. { 1 1 I 

- calvciniis . 1 . 

-Ilookeri . ! 1 ■ i 

— Andersonii . 1 1. i' 

-Graham ianus . 1 1... ! ■■■ 
-callosus. 1 I ' 

-Zevlanicus . 1 1 1 
i'” 

-Walkeri . 1 I i... 1 
-Tlnvaitesii . 1 
-dcflexus..’__ 1 ! *** 1 
-- tristis .. T 1... 1 

-caudatus . 1 
... j 

-pallidus . 1 1 

-decurrcns. T 
-fimbriatvis. 1 
——• poljtiirix . 1 
- raniotus . T 
-Khasyanus . 1 ... 
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Table {continued^. 

Distribution out 
of India. 

o ; o I O I ^ 

! Q i-i 

Strobilanthos hanlantho- ... | i ... i.I ... 
ides.' I ... i ... I.j ... 

-perfoliatus . 1 , ... j ... |. ... 

-Helferi.j.j ”■ .' 

-Sabinianus .I.!... ... 1 ! 1 
-rufcscens .i ... | ... ... ' ... .j 
-Brunonianus .I. ... |.I 1 
-inaculatus.! ... i ... | ... 1 \ 1 
-imbricatus . .I ... j | . 
-acrocephaliis.| ... I ... | ... i ‘ i 
•— — acuniinatus . ... ' ... ' ... | ... | ... . 
-])e(“tinatus.■ ... ... ... i ... | ... 1 J 
-Siinonsii ...j. ... j ... 1 
-.- glabratus .;.I... 1 
-gracilis.j.'.|. 1 
-nutans .'.i .. | ... j ... 1 
-glonieratu.s .|. ... j ... I. 1 
-capitatus .I.1 1 
-Brandi.sii .j.| ... ' ... '.! ••• 
-biceps .;... : ... •... ... | - • • | ■ • ■ 
-laniiifoliu.s . . 1 ! 1 
-collinus.i ... I ... :.; ••• ^ ••• 
-glutinosus.i ....... I.I 1 ... 
-alatus .j ... I ... I.j 1 

-intlatus. 1 ' ... 
-atrop\irpureus. ... | ... | ... j 1 
-Wallicbii. j j ... 1 
-uropbyllu.s .| ....... j ... i ... j ... 1 I 
-pentstcinonoides j ... .... ... 1 j 
-crativgifolius.' ... j ... j ... i. ... 
-discolor. .j... ...|... 1 
-  isophvllus.'.I ... 1 ... :. 1 
-- anisophyllus. | | i. 1 
-Thomsoni.I.j ... 1 ... j ... 1 
-divaricatus .j.! ••• | j . ■ 1 1 

-Botirhaavioides ... [ ... !... | | • j. 1 
-rubcscens.| || j ... ....... j I 
-helictus. ... ... ••• I ... I ... I 1 j 1 

- .secundus .| 
- lancifolius.! 
flaccidifolius. 

• GrifEthianu.s .I 
• coloratus .' 
■ crinitus.! 
Masters! .! 
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Distribution out 
of India. 

Strobilantlics microcar- 

. 1 1 

i ; 

1 j 

1 1 

1 : 

1 1 
i i ... ... 

1 

-spicatus. 1 ... 

-Falconer! . ... 1 
-lamioides . 1 1 

-Tiolicfolius . i i 
,Fchmantliera Wallichii ... 1 ' i 
Diedalacantlius tubiflorus 1 ... ... 
1-splendens. i 

1 
-ncrvosws . T 1 

... 

... 1 
-Hcabcr . 1 1 ...i 

i ; 1 

-strict us. ... 1 
•••! i 

i 
-tetragonus . _ 1 

'-suflVviticosus. ... 1 
-microstachvus. ... 1 
-purpurasmis . 1 1 ... ... 
-montanus. 1 1 _ 1 ... 

1 i’arisliii. 1 :... 
i Barlcria buxifolia. 1 ... 1 ... . 

1 1 ... 
... 

...1 
i . 1 Arabia. Abvssinia. 

1 — ■ noctiilora . 1 ... 1 
... 

... i 
1 

‘ 1 

-I’rionitis . 1 1 1 1 i 
... 

... ' Java. Abyssinia, : 
,-cristata. 1 1 1 1 1 i 1 1 1 Java, Hongkong. | 

1 1 
i-loufiriilora. 1 ... ;;; 

... . 
, 

1 
... 

1-nitida . 1 
... 

i 
i-polytricha. 

... ... 
1 ; 

1-cicndea. i 1 1 i 
1 ■ 

1 1 
... 

1 
.. 

1 
... 

-montana . 1 
... ... ... 

1 t 
1 1 - 
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Table {continued'). 
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1 Distribution out ! 
of India. 

^ 1 

i 

Barleriii grandiflora .... 
-Stoek.sii. 

”1 
.1 ... ^ 1 ! 

i 

! 

1 Abyssinia. ! 
j j 

1 1 

* 

' 1 , ! i j " ■ 
j ... 

,-nutan.s . .1 1 
1 

I i;:; 1 
... 

1 

1-Courtallica ... . i 1 ! 1 i i 

!-fon.spicua. 
-Hoclistetteri. 
jS^euracanthus tetragono 

staclivus. 
— ■ trinerviu.s_ 

!'••• 
1 

!T 
; 1 

' 1 
1 

1 1 
1 

1 
1 

: 

! ••• 
i 
1 
i... 

1 T 

i 
I ••• 

1 

1 
|... 

1-Lawii . i 1 
: Cro.s.sandra infnndibuli 

fonni.s . 
' Lcpidagathi.if cristata .. 
,-rupestri.s _ 

j 1 

1 

1 

ii 
1 

1 ••• 
1 

i 
i 1 
1... 
1 

1... 
1 1 
1 
! *** 

\-Sliuteri. I ■■■ 1 

1-trinervi.s _ !‘i' 
... 

I 1 ... IT 
j -- lutea. 1 i 

!-spino.sa. 1 
... 

1 

i-pungens . 1 
... 

... 
i-clavata . ] ... ... 
1-rigida . 1 ... 1 

... 

... .... ... 
1 1 

—— cus2iidata . 1 ... 1 ... i 
i-calyeiua . 1 i Abyssinia. 
-falcata . 1 

1 —-L'hlorostachya . [ 1 1 i j 

1-purpuncaulis . 1, ... 1 ... 1 1 I 
1-- didfis . _ < _ 1 ... ! 1 

1 —— iridescens.^ • 1 ■ i 1 i ... j ■ 
1 ~-lineari.s.j ... ... 1 ... j ... i 11 ... j i 

... j 1 ! 

1 1 i 
i-simplex.1 ... ...1 i 1 
1-hyalina.i ... i i 1 1 1 ! i 1 I i : 1 Malay I.slands,' 
i i j 1 1 j i China. 1 

1 1 1 : 

j-ftisciculata.' 1 ; 'i' 1 1 ... 1 
1 ; 1 1 

'1 
•• 1 

' 1 
' 

-longifolia . •• 
:.i .. 1 1 

Blepharis Boerhaaviajfo-; 1 ! 1 Aby.ssinia, Sene- 
lia . 1 1 ; 1 i 1 1 I 

..! 
•• i 1 ■ gambia, Guinea. 

~-inolluginifolia. 1 i 1 1 1 *• t 
_1 ... j 

-asperrima. j 1 1 1 j 1 

--Sindica. .. i 
.. 
1 ' _' i „ i i 

-edtilis . 1 1 ! 

\ 1 1 i " 1 1 i 
Egypt. 
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Table (continued). 

Acanthus carduacous 
-leiicostachyus 
-- ilicif’olius . 

'-voluhilis . 
I AndrographisNeesiana... 

^ j 

'o 

o it-; 

-lineata 
-- viscosula . 
-altinis _ 
-panieulata. 
- alata . 
-olongata . 
-tonuiflora . 
-Zoylanica . 
-Wight iana 
-gracilis. ... 1 j ... 

j -cchioidps . 1 ; I ! 1 
I-sorpyllil'olia .1 ... ; 1 

' -— lolx^lioidcs .I ■■■ [ ^ 
i Jlaplauthiis hygrophi-j 
'' loidcs.I ... I ... I ... 
i-tcntacidatiis.j ... ; 1 j 1 ' 
j-phmiosu.s .. ..• , 1 ! ... 1 
-verticillaris .i ... 1 j 1 
Ciymnostachyuin Parishii! ... | ... ... , 

‘-andrographioidcs...j ... | ... 1 ... , 
— hirsiitiiiu .! I 

-]>aniculaf mil.' 1 
canc.sccns .j .. 

• — .scrrulatuin . •• 
tiimcntosmu.| .. 

— “ latitbliiim.! .. 
-sanguinolcntum ...^ 1 ! ... j 
-glabruni . • • • ; 1 j 
-vpnustiim.j ... ; ... \ 

— Zeylanicum .I ••• i i j 
-alatuni .! ... ‘ 1 , 
Plilogacanthus thyrsitlo-' I j 
rus.; ... 

-curvitlorus .: ... 
— tuhiihinis.1 ... 

-parvillorus .j ... 
- gultatus .I ... 
vitollinus. ... 
pulcherrinius .| ... 

-clongatus .I ... 
-latitblius . ... 
-pubinervis . .! ... 

' pq 

I* i S j '5 

'3 i Distribution out 
i of India. 

lS : s , 3 
I—I i M 1 fP 

Java, iNubia, 
Cliina. 

1 i 1 jJaTa, Moluccas. 

1 
1 i 

I 
i 1 I 

1 !... 

1 i I 

Java. 

1 ... 

1 1... 

I-! 
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Table (continued'). 

Ju.sticia montana ... 
-Adhatoda. 
-ventrico.sii. 
—— Atkinsoni. 
-- argyrostacliya 
-grandifolia ... 
-Betonica . 

— ramosissima , 
— - Orixensis_ 
— peploides_ 
— procumbcns . 1 1 

£ I I = 
~ ! 2 

I s o ■= 

1 I 1 I 1 

... ! i \ ... 

1 I 1 
1 ' 1 1 1 ! 1 ; 1 

1 i 1 
-orbiculata. 
•-diffusa . 
-gracilis.| ; 1 
-  heterocarpa .i ... i .. 
-Gendarussa .1 1 

111 i 1:1 
1 i 

1 ! 1 

1 i... 
1 S ... 

.'il 

1 

-Ilookeriana .i 1 
—— Zeylanica.| 1 
--T ranqucbariensis... j 1 
-Xeesiana .! .. 
-salicifolia .\ ■■ 
--quadrifarla .| .. 
-Brandisii .' .. 
-salsoloides .' ... i 1 
-decussata .: ... 
-Wynaadensis .■ ... 
-Tasculosa .|... 
-collina . ... 
-dichotoma.! 1 
-glabra . ... i 1 
■-Edgeworthii.‘ ... ! ... 
-virgata .j ... I ... 
-Wallichii .! ... ! 1 •• ••• ! ••• ; ••• ■ ••• i •• 
-Griillthii . ^ 
•-Bocrhaavitvfolia . .I ••• i ^ 

Ptvchostoiii 

1 i 1 
1 

1 
1 ; 1 

Ptyssiglottis radicosa .... 1 ... ... i ^ 
Monothecium aristatum .1 I 1 | ... I ... | ••• ! 
Rungia linifolia.I ... 1 ...!... I. 
~-longifolia.' I ,.; ^. 
-pectinata .! 1 1 ^ ^ 1 ^ ^ 
-repcns .| 1 1 1 1 1 ^ 

— latior.j 1 1 I ... I ... !. 
~~—Wightiana .j ... ] 1 | ... j ...!..■ | ••• 
--crenata.' ... ' 1 i ^ * ••• 

Distribution out 
of India, 

Java, China. 

Abyssinui, .South 
Africa, Java, i 

-ffrglmTiistan. I 
Java. New Hol¬ 

land. j 
Abyssinia, Java, j 

Abys.sini.a. 
Malay Islands, 

CJiina. 

Java. 

Sumatra. 

' Abyssinia. 

Java. 
Java. 
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Table {continued'). 
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Di.stribution out 
of India. 

j 

Rungia Sispareiisis .I ... 1 ... i 
-Punduana.' ... 1 1 
-- Khasyana.i ... ... 1 ... I 

1 

Dicliptera bivalvis .i 1 1 
1 i i i i i 

-- riparia . ... 1 1 

i 

-inicranthe.s .i ... T 1 ... Abyssinia. ' 
Peristrophe bicalyculata.' ... i 1 1 i ... Arabia, Abyssi- ! 

1 nia, Africa, , 

! . ! 
Cape de Verde, j 

1 —— speciosa.! ... 1 1 ... 
-tiuctoria .I 1 1 ... 1 Java, Moluccas. 

i 1 ... 
1 1 T 1 

1-fragilia .'■ ... 1 
i 1 j 

! Hypoeate.a lanata .j ... 1 
1 

■-triOora .i ... i' 
1 

j Rhinacantlms communis 1 i i i ... Java, Madagas- i 
; car. i 

-calcaratus.’ ... ... 1 i 

j Graptophyllum hortensc' 
1 (cultivated). I 
1 Eninthemum Ecboliiim .' 1 1 1 1 1 1 Arabia. Abyssi-1 

j nia, Madagas- 

i car. 1 

-crenulatum .' 1 1 1 1 Java. i 
-Blumei.■ ... __ • • • 1 Sumatra. | 
—— album .1 ... ... i I 
-palatiferum .; ... i ... 

... 1 

Codonacanthus pauciflo- 

.. 

' 
rus.' ... 1 Hongkong. 

i i 
-lanceolata.1... T j 

1 -nemorum. 1 1 Java. ! 
-chelonoides . 1 1 

1-Gaiigetiea.t 1 1 1 'i' _ 1 Eastern Africa, | 
1 : Western Africa. | 

; Cape of Good | 

1 i Hope, 3lada- 

j ' . 
gascar. 

1 - niacrooarpa . ... 1 
... 1 i i 

■-Kunthiaiia .1 ... 
i i ••• 

1 i 
_1 
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Table (continued). 
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' . . . 1 1 Distribution out ' 
of India. 

1 

Asystasia Neesiana ... 1 
T ... 1 

1 

-Parishii .. 
... 

--atroviridis ... 
-cri.spata. i' ... 1 

1 

-^ 1 1 ... _ 

From tbis table it will be seen that by far the largest number 

of species are confined to certain regions of India, while those 

having an extensive geographical range in India occur also in 

other countries of Asia, and some even extend to Africa and 

America. 

Fifty-two species found in India have been discovered beyond 

the geographical limits of this enumeration. Their distribution 

is as follows:— 
Species. 

Malayan islands, Philippines, China. 33 

Tropical Australia.   4 

Affghanistan, Persia, Arabia. 7 

Trojiical Africa and Madagascar . 21 

Tropical America . 2 

Islands of the Pacific Ocean. 1 

Of these fifty-two species, thirty-eight are found in Central 

India, the Lower Gangetic plain, and Northern Hindostan, the pro¬ 

vinces in which Acanthaccte are comparatively rare. The rcmain- 

ing fourteen species, none of which occur in these three pro¬ 

vinces, with one exception, inhabit, out of India, the ^Malayan 

nnd Philippine islands; and in India eight of them are coufineil 

to Burmah or to the Alalayan peninsula. 

A few species of Acanthaceie extend into Northern Hindostan 

from the adjoining arid countries to the west of the Indus ; these 

lire (Barleria acanthoides, noctijlora and llocJistetteri, Lepidagathis 

oahjoina (Abyssinian), Blepharis edulis, Jiislicia heterocarpa, and 

J^icliptera micranthes. Two true desert forma, Euellia longifolia 

and Elepharis Sindica, are confined to Scinde. 

The largest iiumber of species of Acanthacefc is found in the 
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wcsteru peninsula, where the total number of species is 167. Of 

these more than half are peculiar to the province—au additional 

proof that it is in this province of India that Acanthacese acquire 

their greatest development. Burmah ranks next, the total num¬ 

ber of species in it being 102, and those that are peculiar 62, 

or more than half the entire aumher. In Eastern Bengal, 

Ceylon, and the Himalaya, placed in this sequence according to 

the number of species of Acauthacese found in them, the propor¬ 

tion that the peculiar species bear to the total number is much 

less than in the Avestern peninsula and Burmah. The provinces ot 

Central India, Northern IIiiidostan,aud the Lower Gaugetic plain, 

where cultivation, carried on for many ages, has left hardly any 

tracts covered with forests, do not favour the existence of Acan- 

thaceje. Accordingly in Central India, which of these three 

provinces possesses the largest number of Acanthaceie, only' 46 

species are found, of which three are peculiar. If we exclude 

from the species found in Northern Hindostan the seven species 

already mentioned as extending into that region from the coun¬ 

tries to the west of the Indus, only thirty species remain, all of 

which have a wide geographical range in India, and in many 

cases are found in other parts of the tropics. Thirty'-threc 

species occur in the Lower Gaugetic plain; and only one of them, 

CixJophanes JSfapchana, is peculiar to the region. Twenty-seven 

species have been discovered in the Malayan peninsula, and 14 

are peculiar; hut both these numbers will probably be much 

increased, and the proportion of peculiar species altered, when the 

mountains of this province have been fully' explored. These 

results are given in a tabular form on pages 440 and 441. In 

each of the divisions of this table the first column shows 

the number of species of each genus which are peculiar to a 

province, and the second column the total number of species of 

the genus in the same district. In this manner the table 

indicates the distribution of the genera in the nine provinces of 

India. 

Nome of the regions of India are marked by the prevalence of 

certain genera of Acanthacem, and frequently' by' the abundance of 

species of allied genera, which I have classed as tribes or sub- 

tribes. Eor example, the subtribe Strobilanthem is represented 

in Eastern Bengal by' 40 species, or very nearly half the number 

of Acanthaccie found in the district, while more than half the 

peculiar species are members of this subtribe. In Ceylon, the 
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Western Peninsula, the Himalaya, Eastern Bengal, and Bur- 

mah the largest number of Acanthacea? belong to tliis subtribe, 

which may thus be considered the representative of the order in 

India. The entire absence of Strobilanthes from Northern Hindo- 

stan and the Lower Gangetic Plain, and the occurrence of only 

two species in Central India, are facts in the geographical distri¬ 

bution of the order worthy of notice. The abundance of the 

tribes Barleriese and Andrographideae, as well as of Strobilanthea;, 

in the AVestern Peninsula, and the large proportion of peculiar 

species of these gi’oups, show that the order acquires its greatest 

development in that province. 

The genus Ebermaiera is almost confined to Burmah, the Ma¬ 

layan Peninsula, and the Khasia Hills, the obscure weed E. 

glauca and the nearly allied E. Zeylanica being the sole repre¬ 

sentatives of this genus in the other regions of India. The 

species of Ebermaiera are most numerous in Burmah, where 

twelve have been found, only three of which extend beyond the 

limits of the province. 

In India Acanthaceae are preeminently inhabitants of the tro¬ 

pical and subtropical forests of the hilly districts, and are seldom 

found at greater elevations on the mountains. The only one 

that reaches alpine altitudes is Strobilanthes Wallichii, which in 

Sikkim rarely occurs below 7500 feet, and is frequent at heights 

ranging from 8000 to 10,000 feet. I moreover collected many 

examples of this species in the lofty valleyof the Eatong, as the 

head of the Great Bungeet Elver is called, between Jongri and 

Aloktong, below the glaciers of Kanchinjunga, where the plants 

grow among thickets of Ehododendron and Lonicera. A remark¬ 

able and very local species of Thunbergia (T. lutea, T. Anders.), Stro¬ 

bilanthes pectinatus, urophyllus, and divaricatus are common in 

Sikkim from 5000 to 8000 feet; and in the north-western Hima¬ 

laya, even so far west as Simlah and Kangra, Strobilanthes alatus 

occurs from 5000 to 7000 feet above the sea, in moist woods of oak, 

■A-bies Smithiana, and Einus excelsa. The only maritime forms in 

India are Acanthus ilicifolins and A. volubihs : the ilrst ot these 

IS not confined to estuaries communicating with the sea; it is 

common near Calcutta along the banks of canals the waters of 

■''"hich, though they are influenced by the tides, never intermingle 

With the waters of the sea. 

2 G PROC.—BOTANY, YOL^ IX. 
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Table II.—Distribution of 
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Thunbergia . 2 ! 3 (j 1 1 1 1 1 

Elytraria . 1 i 1 i 1 1 1 

Nelsonia . 1 ! 1 ' 1 1 

Ebermaiera . 2 2 I 1 1 

Adenosma. 1 4 2 5 3 ... 

Nomapbila. ... i 

Hygrophila . 2 4 1 4 3 

Cystacantbus. . .. 
1 Echinacantbua . j 

Calophanes . 2 1 3 i i i 
Kuellia . 3 i 2 ^ i 
Petalidium. 1 1 ... 1 
Pbaylopsis. 1 1 _ i 

1 Hemigrapbis. 2 3 i 1 ••• j 
Stenosipbonium ... 1 2 O 4 

1 Strobilantbes. 16 23 25 31 i ... 1 

i yliebmantbera . 
Dirdalacantbii.s. 1 1 3 i i ... ‘o 

' Piirleria. 3 7 11 18 3 1 2 - 

Neiiracantbus . 2 2 ... 
Croasandra . 1 1 1 ... 

, Tiopidagathis. 2 3 10 16 1 6 
1 Plcpbaris . 2 1 3 2 i ... 1 ••• 
Acantbus . 1 1 ... 

... 

: Aiidrograpbis . 1 5 8 12 i ... 2 j ... 1 

1 Ilaplauthus . 1 3 2 ... 
j Gyimiustacbvum ... •i 4 5 5 i T ... i ( 

Pblogaeaiitbus . ... 1 1 1 ... i 
Justicia . 8 8 16 6 

i Ptvssiglottis . 1 1 
1 

ilonotbecium . ... 1 1 1 2 Rungia . 1 4 4 7 ... 2 

Uicliptera . 1 1 3 ' o 1 

Peristropbe . 1 2 1 1 i ■■■ 
1 llvpoe.stes. i 1 • •• 
1 Rliinacanthus . i 1 1 
i Clraptopliyllum(cul- 

t ivated). 
Erantbcinuni. 2 2 1 1 

Codonaoathus . _ 
A.‘svsta.«ia . 3 1 5 

1 ■■■ 
2 i 
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Creuera of Acanthaceae. 

Himalaya. 
Eastern 
Bengal. 

Bunnah. Malayan 
Peninsula. 

Thunbcrgia. 
Elytraria. 

... Nelsonia. 
7 Eberniaiera. 
1 Adenosina. 

! Aomaphila. 
2 1 Ilygrophila. 

Cvstacanthus. 
... Ecliinacanthus. 

C'alophanes. 
1 i Rueliia. 

... I Petalidium. 
i Plmylopsis. 

1 ! Hemigraphis. 
... j Stenosiphonium. 

1 Strobilanth^. 
... I .Echmantliera. 
... ! Ha'dalaainthus. 
2 j Barleria. 

... I Neuracantlms. 

... Crossandra. 
1 j Lepidagathis. 

I Blepharis. 
2 Aejiiitliiis. 

Andrograpliis. 
llaplanthus. 
Gy ui n ostachy u ni. 
Phlogacanthus. 

2 Jiisticia. 
' Pty.ssiglotti.s. 

... I Monothecium. 

... j Rungia. 

... I Dielijiteni. 
1 I Perist roplic. 
1 i Hypoostos. 

Rhinacanthus, 
G ra pi ophyllum (eul- 

tiviited). 
2 Erantheinuni. 

Codonacanthus. 
2 Asystasia. 
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CONSPECTUS (1ENEEU3L 

Siibordo I. THUNBEEUIDE^. 

Calyx ad annuhim carnosim, integrum velpluridentatum o'eductus. 

Co7'oUa> lohi cestivatione contoi'ti. Semina cupuJa siiffulta.— 

JClantce voliibiles, raro prosti'aiee. 

1. Thunbergia. Calyx inconspicuus, bracteis duabus niagnis 

occiiltus, 

Subordo II. EUELLIDE.^. 

Calyx Jiet'bacens, 5-, raro ^-partitas. CorolUe lobi cestivatione con- 

torti. Semina retinaculo uncmato (vel papilla) sajfalta. 

Flantce noji volubiles. 

Tribus I. Nelsokie^. 

Calyx parvus, liej-baceus. Semina minuta, globosa, papilla pa)'va 

svffulta.—Ilerbce, neglectce. 

t Corolla infundibulifo7'mis. 

2. Elytraeia. Stamma antherifera 2 ; sterilia 2.—Jlcrbce 

acaules. Scapi folia squamteformia, adpressa. 

d. Xelsoxia. Stamina 2, sterilia nulla.—Herbce caulescentes. 

4. Eberaeaiera. Stamina 4, didynama, antherifera. 

tt Corolla bilabiata. 

5. AuENosirA. Stainina 4, rarissime 2. 

Tribus II. EuELLiEiE. 

Calyx parvus, berbaeeus. Semina conspicua, compressa, retinaculo 

uncinato sujjfulta. 

Subtribus I. IItgrophilE-E. 

Corolla bilabiata. Capsula polysperma, valvis striutis vel sal- 

catis. 

6. Aomaphila. Crtpsjt/G linearis, compressa. IF/ores laxe pa* 

niculati. 

7. Htgrophila, Capsula teretiuscula vel oblonga. Floics 

verticiUati, sessiles. 
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Subtribiis II. Eueuelliea:. 

Corolla infundihuliformis. Capsitla hasi sterilis, sttpra medium 

seminifera. 

f Braciece minutxe vel nulhv. 

* Capsula compressa, svhlinearis. 

8. Cystacaxthus. ObroZ/ff paiillo curvata, ore coustricto. Sta¬ 

mina inclusa 2, cum rudimentis 2 sterilium ; antheris muticis. 

Stigma bifidum. Capsula sublinearis, 12-sperma. 

9. Echixacaxthus. Corolla infundibuliformis. Stamina 4, in'] 

clusa, autheris uiiicalcaratis. Stigma simplex. Capsula poly- 

sperma. 

Capsula subteres. 

10. Calophaxes. Corolla recta. Anthene basi bicalcaratse. 

Capsula acuta, apice 4-sperma. 

11. Euellia. Corolla recta vel curvata. Antherce muticae. 

Capsula apice tumida, subglobosa, polysperma. 

ft Bractece 2, magnce, corollam tegentes. Capsula obovata, basi 

breviter constricta, a dorso compressa. 

12. Petalidium. Bractew mcmbranaceip. Calgx S-partitua. 

Corolla ill aestivatione bracteis 2 magtiis occulta. Flores 

solitarii. 

ttt Bractea 1, magna ; bracteolce 2, breviores. 

13. PiiAYLOPSis. Calyx inmqualiter 5-partitus. Flores dense 

spicati. 

Subtribus III. Stkobilaxtheje. 

Calyx incegualiter partitas. Corolla infundibuliformis, pleru/mrpue 

curvata, lobis cequalibus. Stamina 4. Stigma subulatum. 

Capsula basi sterilis, \-\Q>-sperma. 

11. IIemigeaphis. Bracteoi rnagnae, imbricatae, calycem te¬ 

gentes. Corolla recta, intus tomeutosa. Stamina inclusa. 

Capsula 6-16-sperma. 

15. Stexosipuoxii'M. Bracteoi calyce minorea. Coi'olla cur¬ 

vata, intus ad faucem punctis 2 hirsutis notata. Stamina 

exserta. Capsula 8-sperma. 

16. Stbobilaxthes. Corolla recta vel curvata, intus lineis 2 
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longitudinalibus barbatis notata. Anthero’ mutic«. Capsula 

4-sperma. 

17. JEchjianthera, Corolla fere recta. Flores pauiculati. 

Antherce apice niucronata'. Capsula 8-12-sperma. 

18. D-Edalacanthtis. Bractece inagna>, variegata?. Calyx sca- 

riosus. Corolla limbo liypocraterimorpho vel infundibuli- 

formi. Antlierce muticse. Capsula oblouga, 4-sperma. 

bubordo III. ACANTHIDE,®. 

Calyx lieriaceus, 5-, raro -Cpartitus. Corollce lohi cestivatione ini- 

iricati vel imhricato-hilahiati. Semina retinaculo uncinato 

suffalta. 

Tribus I. Earleriea:. 

Corolla liypocraterimorpTia vel infundihuliformis, lohis in cestiva¬ 

tione imbricatis (in Le])idagatbide bilabiatis). 

8ect, 1. Corolhe lobi cestivatione wibricati. 

t Antherce biloeulares. 

19. Barleeta. Calyx 4-partitus. Corolla regulariter infundi- 

buliformis vel bypocraterimorplia. Stamina 2 vel 4 antheri- 

fera, cum 3 (vel 1) sterilibus brevioribus. 

20. jN^eueacantiius. Calyx iusequaliter o-partitus. Corolla 

infundibuliformis, lobis in gestivatione plicato-imbricatis. Sta¬ 

mina 4, didynama, antberifera. 

ft Anthero: uniloculares. 

21. Ceossandea. Calyx 5-partitus. Corolla hypocraten- 

morpha. Stamina 4, didynama. 

Sect. 2. Corolke lobi cvstivatione bilabiati. 

22. Leeidagaihis. Calyx 5-partitus. Corolla bilabiata. 

mina 4, didynama ; antlieris bilocularibus. 

Tribus II. AcANXUEiE. 

Corolla unilabiata; lobis 3 vel 5, medio in cestivatione exteriors. 

Stamina 4, anthems unilocularibus. 

23. Blephaeis. Calyx lacinia superiore Integra 3-nervi, in* 

feriore 2-nPrvi. Capsula valvis membranaceis. 



J)B. T. ANDERSON ON INDIAN ACANTlIACE.R. U5 

24, Acanthus. Corolla tube brevissiiuo. Cah/x lacinia su- 
periore 4- vel pluriuervi. Capsula i^alvis chartaceis. 

Tribus III. Andeographide^. 

Corolla limbo bilahiato. Stamina 2/ anthems bilocularibus, jjlas 

minus barbato-ciliatis; jilamentis ligulatis, alatis. Capsida 
polysperma. 

25. Andeogeapiiis. Corolla resupinata, limt)o constricto. Sta¬ 

mina per antheras barbatas cohserentia. Capsula valde coin- 
pressa, Hacemi secuncliflori. 

2G. Haplanthus, (7eroZ?« subinfunclibuliforinis. Stamina co- 

liserentia. Capsula depressa 8-20-sperma. Eami axillares 

difformes, verticillato-fasciculati, apice spiniformes. 

27. GtYMnostachtum. Corolla iufundibuliformis, tubo eurvato. 

Stamina libera; filamentis ssepe dilatatis, ciliatis. Capsula 

tetragona. Injlorescentia subsecunda. 

Tribus IV. Phlogacanthe^. 

Corolla tuhulosa, limbo bilahiato. Stamina 2, antheris bilocu- 

laribus, loculis parallelis muticis. Capsula subteres, pohj- 

sperma. Injlorescentia terminalis, spiciformis. 

28. Phlogacanthus. Corolla firma, tubo plus minus iucun^o. 

Tribus V. ,IusTiciE-E. 

Corolla bilabiata. Stamina Jertilia 2, loculis plus minus super- 

positis. Capsula basi sterilis contractu, apice seminifera tetra- 

sperma twnida. 

Sub tribus I. Eujusticie^. 

Corolla tubo non elongato, recto; labio inferiore trijido, lobo medio 

lateralibus niajore ; labio superiors brevissime bidentato. Sta¬ 

mina 2. 

f Capsula deliiscens, siinplkiter bivalvis. 

29. JusTiciA. Corolla labio superiore concavo, nou galeato ; 
inferiore convexo, rugoso. Stamina antheris bilocularibus, 

loculo inferiore calcarato. 

30. Ptyssiglottis. Corolla iufundibuliformis, bmbo labiate, 

labio inferiore longitudinaliter plicate. Stamina antheris bi¬ 

locularibus, loculis parallelis muticis. 
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31. Monothecidm. Corolla labio inferiore breviter trilobo, 

piano. Stamina antberis unilociilaribus. 

tt CapmlcB parietes membranacei per dehiscentiam rnpti, pla~ 

centis a valvis secedentibus. 

32. Eungia. Corolla labio inferiore biplicato. Spica quadi’i- 

fariam dense bracteata. 

Subtribus II. Diclipteee^. 

Corolla tuho elongato, recto vel resupinato; labio inferiore lobo 

medio maximo, lateralibus linearibus. JBractecB {excl. Ehina- 

cantho) calyce multo majores. 

t Corolla tuho resupinato. 

33. Diclipteea. Capsula abbreviata, placentis cum retiua- 

culis per dehiscentiam solubilibus. 

34. Peristeophe. Capsula elongata, placentis valvis persis- 

tentibus. 

ft Corolla tubo recto. 

35. Hxpoestes. tetraphyllse. CaZya; laciniis coalitis. 

Stamina antheris bilocularibus. Flores in capitulis 3- vel 

unifloris. 

36. Ehtnacanthes. Calyx 5-partitus. Corolla longe tubu- 

losa, limbo bilabiato. Stamina antheris bilocularibus. Flores 

paniculati; bracteis parvis, subulatis. 

Subtribus III. Geaptophtlle.e. 

Corolla tuho ahbreviato, dilatato; labio inferiore lobis subceyua- 

libus. Stamina‘I vel 4i. Sractece parvce vel nullee. 

37. fTRAPTOPHYELUM. Stamina 2, antheris bilocularibus. 

Stylus inclusus. Fractece minutie. Folia plerumque va- 

riegata. 

Tribus VI. ASTSTASIEiE. 

Corolla infundibuliformis vel campanulata, raro hypocraterimorpha, 

ccstivatione hilabiata. Stamina 4, 2 scepe sterilia vel ananthera. 

Subtribus I. Eeantheme.e. 

Corolla bypocraterimorpha^ lobis subceqgialibus. 

38. Eranxiiemum. Stamina 2, cum rudimentis 2 sterilium; 

antheris bilocularibus, loculis plus minus divaricatis muticis. 
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Subtribus II. EUASTSTASIEyE. 

Corolla mfundiliiliformis vel campanulata, lobis crqualibns. 

39. CoDONACANTiirs. Corolla campanulata, tubo brcvissimo. 

Stamina 2 ; antberis parallelis, loculis basi niiiticis. 

40. Asystasia. Corolla infuudibuliformis, tubo elongato. Sta¬ 

mina 4, omnia fertilia, antberis loculis basi mucronatis. 

I. TnuNBEEGiA, Linn. fit. 

Sect. 1. Calycis limbus truncatiis. 

1. T. GRANDIFL.ORA, Roxb. FI. Ind. iii. p. 34; N. ah E. in DC. Prod. 

xi. p. 54, cum syn.—T. cordifolia, N. ab E. in DC. 1. c. p. 55. 

Var. a flore albo. 

Hab. In sylvis tropicis Indise orientalis. Sikkim, a!t. 1000-4000 ped., 

Hook. fil. et T. Thomson!, T. Anders.; Assam, Griffith !, Masters!, 

.fenkmsl; in montibus Khasim, WalUchl, Griffith], Hook. Jil. et 

T. Thoms.!; Chittagong, Wall. Cat. /GS! Eeliar ad Sahe))gunge 

prope fluvium Gangem,T. Anders.; Bengalia, Hamilton]; montibus 

Nilgiri, Wight (an spontanea?); Singapore, Jack]; in India borcali- 

occidentali, Eoyle! in herb. hort. hot. Calcutt. In Horto Botanico 

Calcuttensi culta. 

Distr. China ad Macao, N. ab E.; Hongkong ! 

This species seems to be confined to the outer tropical region 

of the eastern Himalaya, the northern parts of Behar, As.sain, 

and the Khasia Hills; Chittagong is apparently its southern limit 

ni the direction of the Buz'mese territory. The specimen from 

Singapore, collected by Dr. Jack, and now in the Hookerian Her¬ 

barium, is the only one I have seen from the Malayan pe¬ 

ninsula. I spent six days in Singapore in 1861, and did not 

meet with this species ; and my collectors, who remained there for 

six weeks, also failed to discover it. I possess a specimen from 

Hongkong, where it is probably only cultiv ated. 

2" T. LAURIFOLIA, Lindl. Gard. Chron. 1856, p. 260.—T. Ilarrisi, 

Hook. Bot. Mag. t. 4998.—T. granditlora, var. siuuata, IVall. Cat. 

768 B et y.—Hexacentris acuminata, N. ab E. in DC. 1. c. p. 61, 

partim. 

Hab. In Bunnah et provinciis Anaeaii ct 'renassciim ad Amherst et 

Moulmein, Wallich], Falconer]; Taougdong, Merdan,Ava, Wallich, 

n- 768 /3 et y! et 771 !; in insula Thaban, Heifer]; Mergui, Grif¬ 

fith !; Rangoon, MacC’lelland I, Cleghorn!; in horto botanico Calcut¬ 

tensi culta. 
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.‘3. T. Hawtaynii, Wall. Tent. FI. Nepal, i. t. 49.—Me^ enia Hawtay- 

niana, N. ab E. in DC. 1. c. p. (10, cum syn. 

Var. flore albo. 

Hab, In montibus Nilgiri, Haivtayne in herb. Wall. n. 709 ! et 2516 c !, 

Wight!; in montibus Kurg et Canara. Law !, Gibson; Bababoodun, 

Law\; in Zeylania, Walker] In II. B. Calcutt. culta. 

Var. flore albo, in montibus Nilgiri, Wight!, v. s. 

4. T. LUTEA, T. Anders.—Nodis interpetiolaribus fimbriatis; folds 

ovatis vel lanceolatis, acuminatis, margine deutatis, utrinque hirsutis 

vel glabris, basi in imtiolo decurrentibus; pedunculis oppositifoliis, 

unifloris, foliis brevioribus ; bracteis ovatis, subherbaceis, glaberrimis; 

corollae tubo filamentisque pubescentibus; capsula basi turgida, glabra. 

Hab. In sylvis temperatis Sikkim ad alt. 6000-9000 ped., Griffith,], 

Hook.fil. et T. Thoms. ], T. Anders., v. v. 

Planta volubilis. Radix tuberosa, perennis. Caules annul, tetragon!, 

glabri, purpurei; nodi interpetiolares ciliis defle.vis fimbriati. Folia 

petiolata, 4-7 unc. longa, 2-4 unc. lata; petiolus foliis fere dimidio bre- 

vior. Pedunculi in foliorum axillis solitarii, uniflori, penduli, tetragon!, 

4- 5 unc. longi. Bractece sequales, late ovata;, subherbacea:, glabrje, 

5- 7-nerviaj, ante anthesin marginibus adnatae atque in forma utriculi 

inflata;. Calyx camosus, albus; limbus truncatus vel obscure den- 

tatus. Corolla infundibuliformis, fauee inflata. 

5. T, cocciNEA, Wall. Tent. FI. Nepal, i. p. 49 et 58, t. 37.—Hexa- 

centris coccinea, N. ab E. in DC. 1. c. p. 61, cum syn.—H. dentata, 

N. ab E. in Wall. PI. As. rar. iii. p. 78.—II. acuminata, N. ab E. 

1. c. partim. 

Hab. In montibus Himalayae orientalis et centralis, Sikkim, alt. 3000- 

6500 ped.. Hook. fil. et T. Thoms.!, T. Anders.; Nepal, Wallich, 

n. 766! et 7140!; Kumaon, alt. 2500 ped., Str. et fi inter. ], T. Anders.; 

Griffith], Masters], Jenkins], Simons]; in montibus Khasia, alt. 

3000—4000 ped.. Hook. fil. et T. Thoms.!, Oldham! In Hort. Bot. 

Calcutt. culta. 

6. T. Mysorensis, Wight. Icon. t. 871. 

Hab. AdWalgbat in montibus Mysore, Wight!, M‘Ivor !; ad Paulghat, 

Beddome] n. 122, in herb. Hort. Bot. Calcut. 

/. T. W IGHTIANA, T. Anders.—Schmidia bicolor, Wight, Icon.t. 1848. 

Hab. In montibus Nilgiri ad Sisparah, Wight! 

Sect. 2. Calycis limbus pluridentatus. 

8. T. FRAGBANS, Roxb. FI. Ind. iii. p. 33.—T. Isevis, Wall, et N. ab 

E.in Wall. PI. As. rar. iii. p. 7J.—T. Javanica, Gcertn.fil. Fnict. id. 

p. 22, t. 183.—T. angustifolia. Ham. et N. ab E. 1. c. p. 78.-"'! • 

Roxburgbia, N. ab E. 1. c. 
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Hab. In montibus Himalaya; orientalis et centralis alt. 1000-4000 ])etl., 

Sikkim, Grijjith \ Hook.Jil. et T. Thoms., T. Anders.; Nepal, Wall. 

Cat. n. 70/!; ad Mergui, Griffith in montibus Nilgiri, lViglit\, 

T.Anders.; in montibus Malabaria; “ Babuboodun” dictis, haw'.; 

Concan, Law!; in montibus insulae Zeylania; ad alt. 7000 ])ed., 

Ihwaites, C. P.2020! In Hort. Hot. Calcutt. culta, H all. Cat.7(^7 k ! 

Distr. In Java!; insulis Philippinis!; in insulis India; occidentalis 

culta! 

.0. T, tomextosa. Wall, et N. ab E. in Wall. PI. As. rar. iii, p. 78. 

Hab. In montibus Nilgiri, Wall. Cut, n. 767. 4 ex herb. Heyne, Wight!; 

ad Neddiuattam alt. 6500 ped. T. Anders.! In Ilort. Hot. Calcutt. 

culta. 

This seems entitled to rank as a good species, notwithstanding 

its similarity in man}’ characters and in Imhit to T. fragrans. 

The thickened peduncles, peculiar form of the numerous teeth of 

the calyx, and the large very pubescent capsule are characters 

which I have observed to be very permanent in the plant culti¬ 

vated in the Calcutta Botanical Gardens, as well as in many wild 

specimens I have examined in the iXilgiris. The colour of the 

corolla is pure white. 

T. alata, Bojer in Hook. Exot. Fl.t. 17 ; Wall. Cat. u. 7141, Masters, 

n. 1332. 

Xees von Esenbeck is most certainly in error in giving Assam 

as an Indian locality of this truly African species. I jind, from 

Hr. M'allich’s manuscript Catalogue of tlie plants in the Calcutta 

Botanic Gardens, that this species was introduced by seeds re¬ 

ceived from ^Mauritius. Dr. ACallich’s plant, n. 7141, is a culti¬ 

vated specimen from the Botanic Gardens, Calcutta. Many of 

Mr. Masters’s plants were collected in the Botanic Gardens, Cal¬ 

cutta, where he was head European gardener for several years ; 

and these seem afterwards to have been distributed along with 

his Assam collections, but without the locality being always 

indicated. Mr. Masters informs me that Thunhergia alata is 

unknown in Assam except in gardens, and that it was first 

introduced from the Calcutta Botanic Gardens about twenty-five; 

years ago by himself I therefore consider Alasters’s n. 1332 a 

garden specimen, although it is (pioted by Nees von Esenbeck as 

a native of Assam! This species is extensively cultivated in 

gardens in many parts of India. 

II. Elyteaeia, Vahl. 

1. E. CREXATA, Vahl, En. i. p. 106; N. ab E. in DC. 1. c. p. 63.—-E. 
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marginata. Pal. de Beam, in Vahl, En. i. p. 108.—E, virgata, N. ah 

E. in DC. 1. c. p. 63.—E. lyrata, Vahl, 1. c. 

Hah. In planitie Gangetica a Bengal nsque ad Panjab, Wall. Cat. 

2420!, Griffithl, Eclgcicorth\, T. Thomsonl; Carnatic et Circars, 

Wight Kvirg, Law I in herb. Hook.Jil. et T. Thoms.’, in India cen- 

trali ad Saugor, Vicary\; in Zeylania, Thwaites, C. P. 240! 

Distr. In Africa oecidentali tropica!; ad flumen Zambesi!; atque in 

regionibus calidioribus Americse borealis! 

III. jS^ELSoxiA, E. Br. 

1, N. TOMENTOSA, Willd. Sp. PI. cd. 2, i. p. 419; N. ah E. in DC. 1. c. 

]). 65, cum syn.—N. rotundifolia, R. Br. Prodr. FI. Nov. Holl. i- 

p. 481.—N. nummnlarijcfolia, Roem. et Sch. Syst. i. p. 173.—N. 

Pohlii, N. ab E. in Endl. et Mast. FI. Bras. fasc. vii. p. 15.—N. ca- 

nescens, N. ab E. in DC. 1. c. p. 67, ctim syn. 

Hab. In Bengalia inferiore, ad Calcutta, Griffith !, T. Anders.; ad Gour, 

Vicaryl; Beliar ad montem Parasnatb, alt. 4000 ped., T. Thoms, et 

T. Anders.’, in planitie Gangetica, T. Thoms. I; Sikkim, alt. 1000- 

4000 ped., Hook.Jil. et T. Thoms.]; in Burmab ad flumina Atran, 

Salwen et Chappedong, Wall. Cat. 2370 !; ad Moulmein et Amherst, 

Falconer]; Pegu, Brandis]; Sylhet, IVall. Cat. 2370!; Assam, Mas¬ 

ters ], Simons \; in Peninsula vulgaris. Weight]; Zeylania, Walker I 

in herb. Hook. In Hort. Bot. Calcutt. spontanea. 

Distr. Ilerba neglecta, per totum orbera calidiorera diffusa a Nova Hol- 

landia! usque ad Americam ! 

IV. Ebermaieea, iV ab E. 

t Floribiis solitariis axillaribus, vel in cymulis axillaribus congestis. 

1. E. GLAUCA, N. ab E. in DC. Prodr. xi. p. 73, cum syn.—E. poly- 

botry a, N. ab E. 1. c. p. 74. 

Hab. Per totam Indiam calidam frequens : in Bengalia, Edgeworth!, 

Hook.Jil. et T. Thoms.; planitie Gangetica superiore, ad Moradabad, 

T. Thoms. !; Lucknow, T. Anders.; Deyra Dhoon, Vicary]; Saugor, 

Vicary !; Concan, Stocks !; Cochin, Johnstone !; Assam, Simons!; 

Silhet, JVall. Cat. 9087!; in Burmah ad Prome, IVallich !; ad Pegu, 

IVallich !, MacClelland !; Zeylania, Thwaites, C. P. 3575 ! 

Distr. In Java!, insulis Philippinis!; in Australia ad dumen “ Fitz- 

maurice River ” dictum! 

An examination of a 1,'^.rge series of specimens in the Calcutta 

Herbarium shows that Ebermaiera humilis and E. Zeylanica are 

distinct species ; in Thwaites’s ‘ Enumeration of the Plants of 

Ceylon ’ I united them both with E. glaxica. 

2. E. HUMILIS, N. ab E. in W'all. PI. As. rar. iii. p. 80. 

Hab. In nioutibus Prome, kVall. Cat. 7148 ! 
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f t Floribus spicatis. 

3. Zeylanica, N. ah E. m DC. 1. c. p. 74.—E. tliyrsoidea, N. ah E. 

in Wall. PI. As. rar. iii, p. 80. 

Hab. In Malabar et Canara, Law !; Concan, Stocks 1; Rangoon, Cleg- 

horn I; Moulmein, Wall. Cat. 7149!; in Zeylania, Thwaitcs, C. P. 

2717! 

4. E. Staurogyne, N. ab E. in DC. 1. c. p. 75, cum syn.—E. tricho- 

cephala, Miquel, Flor. Ind. Bat. ii. 774. 

Hab. In Silhet, Wall. Cat. 4905 !; Penang, Wall. Cat. 7489 !; Ma¬ 

lacca, Griffith ! 

Distr. In Sumatra ! 

5. E. angustifolia, T. Anders.—Staurogyne angustifolia. Wall. Cat. 

4906.—E. Staurogyne (5. angustifolia, N. ab E. in DC. 1. c. p. 75.— 

E. Thyrsoitlea, N. ab E. in Wall. 1. c. p. 80 et DC. 1. c. 

Hab. In provincia Tenasserim, Falconer, n. 860!; Tavoy et Moulmein, 

U all. Cat. 4906 ] partim; Rangoon, ScoW !; King’s Island, 

Heifer ! 

6. E. ARGENTEA, N. ab E. in DC. 1. c.—Staurogyne argentca, Wall. 

PI. As. rar. ii. p. 80, t. 186. 

Hab. In montibus Khasim, Wall. Cat. 4905!, Hook.fil. et T. Thoms. !, 

Oldham ! 

7. E. SETiGERA, N. ab E. in DC. 1. c. 

Hab. In peninsula Malayana ad Malacca, Griffith ! 

8. E. LONGiFOLiA, N. ob E. in DC. 1. c. p. 76. 

Hab. In peninsula Mala3'ana ad Malacca, Griffith!, Cuming, n. 235..>! 

in herb. Hook. 

9. E. SiMONSir, T. Anders. Caule simplici, erecto vel basi dcpresso 

radicante, pubesceute; folds terminalibus, longe j)etiolatis, ovato- 

lanceolatis, acutis, basi attenuatis, margine paulo sinuatis, ciliatis, 

supra viridibus glabris vel sparse pilosis, subtus pallidis glabris, 

nervis pubescentibus, petiolis tomentosis rufis ; tloribus in spicis ter- 

ininalibus ramosis; bracteis a basi pedicelli solitariis.lineari-lanceolatis, 

uninerviis, margine breviter ciliatis; bracteolis 2, oppositis, linearibiis, 

calyce brevioribus, setosis; calycibus profunde divisis, segmentis li- 

nearibus acutis, 2 superioribus longioribus, omnibus setis hj alinis ob- 

tectis; corolla infundibuliformi, tubo curvato, limbo lilacino et albo 

colorato; capsula calyce breviore, acuta, glabra. 

Hab. Assam in locis montanis, ad Gowliatty, Simons'., Jenkins 1, Masters, 

n. 317 !; Jyrung Hills, Simons ! 

Planta pedalis. Caulis, petioli, foliorumque nervi toniento rufo pube- 

scentes. Caulis smpe depressus, radicans, demum adscendens, b.asi 

foliis denudatus. Folia herbacca, 4-8 unc. longa, l-3i unc. lata, 

petiolo n-2 unc. longo. Spicce laxsc, basi sinipliciter ramosae, 2-.'{ 

unc. long®. Calycis segmenta superiora 5 lin. longa, y lin. lata. 

Capsula linearis, glabra, 3 lin. longa. 
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10. E. VELUTiNA, N. ab E. in DC. 1. c. p. 76. 

Hab. Ad Mergui, Griffith 1; in provincia Tenasserim, Heifer, n. 166 ! 

11. E. AXILLARIS, N. ab E. in Wall. PL As. rar. iii. p. 80, et DC. 

1. c. p. 75. 

Hab. In insula Penang, Wall. Cat. 2414 ! 

12. E. Griffithi.\na, T. Anders.—Erythracanthus Griffithianus, N. 

ab E. in DC. 1. c. p. 78. 

Hab. In Malacca, Griffith ! 

13. E. Helferi, T. Anders. Caule abbreviato, simplici, lanato ad 

nodos, radicante ; foliis oppositis, petiolatis, ovatis, apice obtusis, basi 

attenuatis,niargine integris vel sinuatis, utrinque pubescentibus, subtus 

pallidis venosis; floribus snbspicatis; spicis subtenninalibus, la.'cis, 

bracteatis; bracteis herbaceis, ovatis, obtusis, pubescentibus; bracteolis 

2 oppositis, inEcqualibus, superiore longiore trinervia et latiore, cetera 

uninervia; corolla calyce duplo longiore, infundibulifornii, limbi Icbis 

ovatis obtusis. 

Hab. In herbario Burmanico Ilelferiano, no. 51 !; ad Thoungyini, 

Brandis!; ad Moulmein, Parish ! 

Planta hevhacQa. CauZis teres, foliosus, lanatus, 1-2 unc. loiigus. Folia 

7-12 unc. longa, 3-4| unc. lata, petiolo ^ unc. longo. Spiers 2-2| unc. 

longae, pedunculo tereti tomentoso. Bracters uninerviae, ovata?, 

obtusac, 3-4 lin. longae, 2-3 lin. latae. Corolla 10 lin. longa, glabra, 

purea, fauce elongata, tubo brevi. 

ttt Floribus paniculatis, remotis. 

14. E. LASIOBOTRYS, N. ab E. in DC. 1. c. Append, p. 721. 

Hab. In Burmah ad flumen Chappedong, Wallich! ; ad Mergui, Grif¬ 

fith !; Tavoy, Parish, n. 117!; Moulmein, Falconer, n. 408 ! 

15. E. ELONGATA, T. Anders.—Eiytbracantlius elongatus. A', ab E. in 

DC. 1. c. p. 78, excl. var. /3*. 

Hab. In peninsula Malayana ad Penang, Wallich. 

16. E. RACEMOSA, T. Anders.—Erythracanthus racemosus, A. ab E. >n 

Wall. PI. As. rar. p. 80, et DC. 1. c. p. 78, cum syn. 

Hab. In sylvis insulae Penang, Wall. Cat. 2336 B !; Singapore, B 

lich! ; Malacca, Griffith ! 

17. E. Merguensis, T. Anders. Caule repente vel depresso, radi¬ 

cante ; foliis valde petiolatis, oblongis vel ellipticis, basi cordatis 

apice obtusis, inargine sinuatis, supra glabris, subtus tomen- 

tosis; paniculis terminalibus, elongatis, plus minus ramosis, pube¬ 

scentibus ; pedicellis alternis, bracteatis; bracteolis 2, minutis, op- 

* This variety /3 of E. elongata is a distinct species, to which I have given 

the name E. debilh. 
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positis, calycis basi adpressis; calycis segmentis lineari-lanceolatis, 

glabris. 

Hab. Ad Mergui, Heifer^ n. 398 ! 

Caulis floccoso-tomentosus, elongatus, repens, radicans, sen depressus, 

ad nodos radices eniittens. Folia variabilia sed semper basi valde 

cordata, supra viridia glabra, subtus pallidiora (in siccis rubescentia), 

2-4 unc. longa, 1-2^ unc. lata, petiolo floccoso-tomentoso; nervi 

subtus pubescentes. Paniculce solitarim, erectae vel a basi ramosae, 

6-9 unc. longae. Pedicellus filiforniis, 2 lin. longus. Calyx pedi- 

cellum acquans. Corolla iguota. 

18. E. GRACILIS, T. Anders. Caule fere nullo, nodoso, radicante; 

foliis breviter petiolatis, obovato-lanceolatis vel obovatis, acutis, niar- 

gine obsolete crenulatis, sinuatis, utrinque hirtellis, subtus albidis, 

ncrvis prominentibiis pubescentibus; paniculis elongatis, gracilibus, 

alternatim ramosis, tomentosis; floribus remotis, alternis, bracteatis ; 

bracteis solitariis, subulatis; bracteolis minutis, oppositis, subulatis, 

acutis, calycem longitudine aequantibus; calycis segmentis brevibus ; 

corolla tubulosa, elongata, curvata, angusta, extus pubescente; capsula 

parva, lanceolata, acuta, glabra. 

Hab. Ad Zing-gike prope Martaban, Parish, 24 !, Griffith ! 

Planta erecta. Caules, folia et paniculre pubescentes. Folia ap- 

proximata, breviter petiolata, 4-8 unc. longa, 2-3h unc. lata. Pa- 

niculce foliis longiores, ramosm. Bractece 2-4 lin. longae, ad basin 

ramorum paniculm pedicellorumque positae. Corolla calyce triple 

longior. 

19. E. OBTUSA, T. Anders.—Erythracanthus obtusus, N. ab E. in DC. 

1. c. p. 78. 

Hab. In proviucia Teuasserim ad Mergui, Griffith!; ad Moulmeiu, 

Falconer, n. 41/ ! 

20. E. PANicuLATA, Wall, in herb. Hort.Bot. Calcutt. absque descript. 

Caule erecto, tereti, tomentoso, rubescente; foliis oppositis, petiolatis, 

oblanceolatis, acutis, basi attenuatis, margine fere integris, supra 

viridibus glabris, subtus pallidis pulcherrime venosis; paniculis ter- 

minalibus, gracilibus, rubicundis, ramis elongatis filiformibus; pedi- 

cellis brevibus, basi minute bracteatis; calyce profunde et aequaliter 5- 

partito, segmentis linearibus, pubescentibus; corolla infundibuliformi, 

pubescente, limbi lobis mqualibus pubescentibus; antheris loculis 

divaricatis, subreflexis, connectivo basi dilatato; stigmate bilobo; 

capsula fere cylindrica, glabra, acuta, valvis lignosis sulcatis. 

E. venosa, T. Anders, in herb. Hook. 

Hab. Ad Munipur, “ E Munipur misit Sabir Mahomed, lunii 25,1834, 

vide sched. Wallichianam in herb. Hort. Bot. Calcutt.!; in Burmali, 

Griffith ! 

Planta pedalis, rubescens. Caules, petioli nervique pubescentes. Cete- 

rum (corolla et calyce exceptis) glabra. Folia decussatn, 4-8 unc. 
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louga, -^-3 unc. lata, petiolo ^ unc. longo. Paniculce folia multo 

superantes, pauce ramosse. Flores secundse, minutissime bractcatse. 

Bractece subulatae. Calyx 2 lin, longus, segmentis lineari-lanceolatis. 

21. E. MACCLELLANDii, T. Anders. Caiile erecto, tereti, gracili, sub- 

glabro; foliis oppositis,petiolatis, lariceolatis, margine integris, utrinque 

glabris; paniculis axillaribus atque terminalibus, pilis patentibus in- 

canis, ramis graciliter filiformibus ; bracteis lanccolatis vel linearibus, 

incanis; pedicellis filiformibus ; calycis segmentis sequalibus, lineari¬ 

bus, corolla brevioribus, pilis setosis obtectis ; corolla infundibuliformi, 

glabra, tubo curvato; stigmate lobis linearibus, lobo breviore bifido; 

capsula calyce breviore, subovata, submueronata, glabra.—Ebermaiera, 

n. 15, in herb. Hook. fil. et T. Thoms. 

Hah. Ad Pegu, MacClelland ! in herb. Hook. 

Planta gracilis, herbacea, inflorescentiaincana, ceterum subglabra. Caulis 

teres, internodiis valde elongatis. Folia caulina I-I5 unc. longa, basi 

in petiolura attenuata. Bractece 2-6 lin. longse. Calyx 4 lin. longus. 

Corolla 6 lin. longa, tubo infra medium paulo curvato. 

V. Adexosma, JSf. ah E. 

1. A. BALSAMEA, Spr. Syst, ii. p. 829.—N. ab E. in DC. 1. c. p. 68, 

cum syn, 

Hab. In locis humidis et or3’^zetis, Carnatic, G. Thomson!, Shute!; in 

raontibus Nilgiri et ad Courtallum, Wight!; Zeylania, Gardner!, 

Thwaites C. P. 19961, Wall. Cat. 9082 c ! 

2. A. VERTiciLLATA, N. ab E. in Wall. PI. As. rar. iii. p. 79, in DC. 

1. c. p. 69. 

Hab. In Canara et Mysore, Law !; Concan, Stocks!, Gibson !; in Zey- 

lania, C. P. 1995 !, Wall. Cat. 2409 ! 

3. A. BiPLicATA, N. ab E. in Wall. 1. c., in DC. 1. c. p. 68.—Synnema 

Avanum, Benth. in DC. Prodr. x. p. 538. 

Hab. In Burmah, ad Prome, Wall. Cat. 7146!; Pegu, R. Scott I, 

MacClelland \ in herb. Hook. fil. et T. Thoms, 

4. A. TRIFLORA, N. ab E. in Wall. 1. c., in DC. 1. c. p. 68, cum syn. 

Hab. In locis udis et paludibus, Bengalia inferiore, Roxburgh!, H all- 

Cat, 7147 !, Edgeworth!, Hook. fil. et T. Thoms. I, T. Anders.; Bchar, 

T. Thoms.! et T. Anders.; ad Dinagepur, Vicary !; Assam, Simons!; 

Silhet, Griffith \; Dacca, Hook. fil. et T.Thoms.l-, Singapore, G. 

J horns. T. Anders. In hort. Bot. Calcutt. spontanea! 

Distr. In insulis Vitiensibus, Seeman ! 

5. A. Thymus, N. ab E. in Wall. 1. c., in DC. 1. c. p. 69, excl syn. 

Roxb. et Riunph. 

Hab. In peninsula Indiae orientalis, Heyne in Wall. Cat. 2380 b! 

6. A. Griffithii, T. Anders. Caulibus diffusis, radicantibus, pube- 

scentibus; foliis oppositis, ovatis, spathulatis, caulinis petiolatis. 
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floralibus sessilibus, apice rotundatis, basi attennatis, margine ser- 

ratis, supra s{)arse hirsutis, subtus setosis; floribus spicatis; bracteis 

foliosis {)lus minus imbricatis; tioribus iu axiliis biactearum biuis vel 

terms, sessilibus, rarissime pedunculatis; calycis segmentis liiieaiibus, 

acutis, sequalibus, breviter oiliatis, cajjsulam a^quaiitibus; corolla 

parva, tubulosa, glabra, limbo bitido subriugeiite, labiis minute bi- 

et triiidis ; staminibus inclusis, antheris ovatis ; capsula liueari, acuta, 

glabra, ])o!ysperma, valvis compressis sulcatis, 

Hab. Eengaliam in locis udis, Griffith !; Assam, Jenkins ! 

Herba neglecta, diffusa, pubescens. Cuulis radicans, teres, pubescens. 

Rami subtetragoni. Folia 1-3 unc. longa, ^-l^ unc. lata. Bructea 

solitariee, ovatae, serratm. Bracteola calycis segmentis breviores. 

Calyx fere ad basin 5-partitus 3| lin. longus. Corolla tubulosa, 

calyce paulo longior, giabra. Capsula vix 4 lin. longa. 

/. A. piXNATiFiDA, T. Anders.—Nomaphila pinnatifida, Dalz. in 

Hook. Journ. of Bot. iii. p. 38. 

Hab. In Concan, Stocks !, Law !, Dalzelll 

8. A. ULiGiNosA, R. Br, I’rodr. FI. Nov. Holl. i. p. 442; N. ab E. in 

DC. 1. c. p. 69. 

Hub. in agris oryzaceis Indicis, Carnatic, l\ igtit!; Bengalia, T. Thoms.I; 

regione tro[)ica Sikkimensi, herb. Hort. Bot. Calcutt.!; Zeylania, 

ITalkerl in herb. Hook. 

y. A. Thwaitesii, T. Anders, in Thwaites En. PI. Zeyl. p. 224. 

Hub. In Zeylania, ad dlstrictuin Batticaloa, C. P. 1994! 

iSees von Eseiibeck seems to have overlooked Mr. Beutham’s 

removal of AVhillich’s plant, n. 3852 of the Catalogue, to Pi&ro- 

stigma, a genus of Seropliularinem, as that number is described 

in the Prodromus, xi. p. 68, as A-denosnia villosa, Beuth. in herb. 

Monac. 

A"I. XoMAPHiLA, Blame. 

1. N. Parishii, T. Anders. Caule adscendente, tetragono, sulcato, 

juniore pubescente; folds petiolatis, ovatis, lanceolatis, basi attennatis, 

margine integris, utrinque toinentosis; floribus in c) nds dichotomis 

lateralibus; bracteis 2, parvis, lanceolatis, tomentosis, bracteolis 

nullis; calycis segmentis liuearibus, acutis, margine setose ciliatis, 

uno ceteris jjaulo longiore ; corolla infundibulifornd, limbo personate, 

bilabiato, labio superiore breviter hitido, inferiore trifiuo, intus inflato, 

corrugato, barbato; capsula elongata, liueari, polysperma, acuta, 

valvis compressis, profunde sulcatis; semiuibus parvis, suborbiculatis. 

Hab. In Tenasseriin, Falconer, n. 418!, Parish, n. 119!; Alartaban 

et Pegu, Brandis! 

Herba fere 2-pedalis. Catdis parte inferiore subtereti, cinerea, superiore 

valde tetragona, sulcata, lurida. Folia variabilia, 2“8 unc. longa, 

lilNN. PKOC.-BOIANr, VOD. IX. 2 H 
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inajora ovata lanceolata, minora lanceolata. Calyx pubescens, | unc. 

longus, ad basin 5-partitus, segmentis linearibus. Corolla uncialis, 

purpurea? Cupsula calyce paulo longior, glabra ; valvis 1 lin. latis, 

inucronatis, placentis retinaculis parvis erectis. 

Nomaphila stricta, N. ab E. in DC. Prodr. xi. p. 84, said to 

have been found in India by Konig, is probably confined to 

Java and the islands of the ^Malayan archipelago. I have seen it 

in the forests of Java, but I know of no specimens said to be 

from the continent of Asia except those referred to by Nees von 

Eseubeck. 

YII. Hxgeopiiila, R. Br. 

t Staminibus antheriferis duobus. 

1. H. polysperma, T. Anders.—Hemiadelphis polyspenna, A. ah E. 

in Wall. PI. As. rar. iii. p. 80; in DC. 1. c. p. 80. 

Hub. Per Indiam tropicam in humidis diffusa; in Himalaya tropica a 

Bbotan usque ad Jamu, Griffitfil, Booth\, Strach. et Winterb.\, Hook, 

fl. et T. Thoms.!; Oude, Wall. Cat. 2483!; Rohilcund et Punjab, T. 

Thoms.!; Alfgbanistan, Griffith !; Banda, Edgeworth 1; Sind, Ca- 

nara et Concan, Stocks \ ; Dacca, Hook.jil. et T. Thoms. !; Assam, 

Jenkinsl, Masters'., Simons 1; Silhet, Gomez'. in herb. Wall.; Chit¬ 

tagong, Hook.jil. et T. Thoms.'.-, Rangoon, McClelland'.; Malacca, 

Griffith ! ; Bengalia ad Calcutta, T. Anders.; Bhaugulpore in pro- 

vincia Behar, Vicary! 

'tt Staminibus fertilibus quatuor. 

2. II. Serpyllum, T. Anders.—Physichilus Serpyllum, A. ab E. 

DC. 1. c. p. 81. 

Hab. In Alysore, Wight I; Malabar, Law '.; Concan et Sind, Stocks'; 

in India centrali ad Jubbulpore, Beddome'.; Banda, Edgeworth'.; 

Sambulpore, Griffith ! 

This is evidently a variable plant, and is much influenced by 

the nature of the soil in which it is found. Some luxuriant 

forms of it were distributed in the Indian Herbarium of Dfs- 

Hooker and Thomson under the numbers, Physichilus, sp. 2, 

3, & 4. The plant is not widely distributed over India, and i3 

therefore rather rare in herbaria. 

3. II. salicifolia, Ab ab E. in Wall. 1. c. p. 81; in DC. 1. c. p- 

cum syn. 

4 ar. X. glabra, T. Anders.—II. quadrivalvis, A. ab E. in Wall. C c- 

p. 80.—II. obovata, A. ab E. 1. c. p. 81, cum syn.—ll. undulata, 

A. ab E. 1. c., cum syn.—B.. radicans, A. ab E. 1. c.—U- angusti- 

folia, R. Br. in Prodr. ¥1. Nov. Holl. p. 479. 

Aar. S- hirsuta, T. Anders.—Ruellia hirsuta, Roxb. Fl. Ind. iii. P- 
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II. pViloinoides, N, ah H. in Wall. 1. c. p. 80.—II. incana, N. ah E, 

in DC. 1. c. p. 01.—II. assurgens, N. ab E. 1. c. p. 90. 

Hub. llerba in marginibus paluduin atque in fossis vulgatissima a Zcy- 

lania usque ad Panjab. a : in peninsula Malayana et lliinnab ; in Ben- 

galia, Wall. Ca^. 20/3! et 23/5!; ad Calcutta, T. Thnms.l et T. 

Anders.', Bebar, T. Thoms, et T. Anders.', in Assam, Mastersl', Sil- 

het, Wall. Caf. 2373! 24101, ex herb. Heyne. Wall. Cat. 23/31, ex 

herb. Madras, 2374 !; in ])rovinciis Maisor et Carnatic, G. Thoms.!; 

Malabar, Dato !; Concan, Stocks!; in Burmah ad Rangoon, Cleyhorn, 

n. 167 1; Tavoy, Wall. Cat. 2374 !; Malacca, Griffith ! in Silhet, 

Wall. Cat. 2376, a et b !; in Bengalia, T. Thoms.!; Sikkim in regione 

tropica, alt. 1000-3000 ped., Hook.fil. et T. Thoms.; in montibus 

Khasioe, Griffith 1, Hook.fil. et T. Thoms. !; Assam, Jenkins !, Simonsl, 

Masters I; in montibus “ Naga Hills ” dictis. Masters! 

Distr. In Java!; insulis Philippinis!; China!; Japonial; Australia 

tropica! 

I have hesitated to add the IVorth and South American species 

of IlygrophiJa to the synonymy adduced for this species. Wlieu 

I examined the American species of this genus in the Hookcrian 

Herbarium, which contains Nees von Esenbeck’s authentic spe¬ 

cimens, I failed to detect any of the specific differences detailed 

by that author in the ‘ Prodromus.’ The slight distinction that 

existed among the various specimens seemed to me to be no 

greater than ought to be found in a very common species of 

aquatic weed extending over many degrees of latitude. I am 

convinced of the correctness of referring all Kees von Esenbeck’s 

so-called Asiatic species of Ilygrophila to one widely-diffused 

plant. I have seen examples of nearly all his so-called Asialic 

species growing within a few yards of each other iu ditches by 

roadsides both in Bengal and Java, the differences between each 

specimen being evidently caused by that in the amouut of mois¬ 

ture to which each was exposed. 

4, II. spiNoSA, T. Anders, in Thwaites’s Enum. PI. Zeyl. p. 225, et in 

Journ. Linn. Soc., Bot, vol. vii. p. 22, cum syn. Asteracautha longi- 

folia, Nees. 

Hub. llerba per Imliam trojiicam in aquosis a Zeylania ad Himalaya; 

basin vulgatissima; iu Nepal, Wall. Cat. 2505 ; in Burmah ad Pegu, 

Scott!; Prome, Wall. Cat. 2505 ! 

Eistr. In Africa tropica ! 

VIII. Cystacanthus, T. Anders. 

^racteoB duae, opposite, parvae, a calyce remote. Calyx ad 

2 H 2 
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basin 5-partitus, laciniis sequalibus, elongatis. Corolla iu- 

flata, campanulato-intuudibulifonnis, paulo curvata, tubo 

brevi; limbo apice contracto, gequaliter 5-deiitato, deutibus 

brevibus rotuiidis vel acutis. Stamina inclusa duo, cum ru- 

dimentis duorum sterilium ; filauieutis rotundis, glabris, ad 

basin geuiculatis barbatis; antlieris bilocularibus ; loculis 

lineari-ovatis, »qualibus, hirsutis, basi muticis ; connectivo 

submucronato. Ovarium ovatum, hirsutum, stylo, tereti sub- 

glabro; stigmate brevissime bifido. Capsula linearis, 12- 

sperma, apice obtusa; valvis a dorso compressis, profunde 

sulcatis. Semina ovata, compressa, tomentosa; retinaculis 

incurvis, subulatis, acutis. 

1. C. PANicuLATUS, T. Auders. Caule tetragono, subulate, glabro; 

folds ovatis vel lanceolatis, longe acuiuinatis, basi in petiolo decur- 

rentibus, margine undulato-crenatis, supra glabris, infra ad nervos 

pubescentibus; floribus paniculatis ; pauiculis terminalibus, viscoso- 

tomentosis, tnultifloris, floribus pedunculatis; bracteis linearibus, 

acutis, tomentosis; calycis laciniis herbaceis, anguste linearibus, 

acutis, omnino dense viscoso-totnentosis; corolla ampla, extus viscosa, 

intus glabra, portione inferiore (labio iuferiore) saecata, limbo .5-den- 

tato, dentibus Bcqualibus rotundatis obtusis ; capsula lineari, viscoso- 

tomentosa, seminibus remotis. 

Hah. Ad Moulmein, Lobb! in herb. Hook. 

Plunta herbacea? erecta, basi glabra, superne viscoso-tomentosa. Caulis 

junior ad angulos alatus. Folia cum petiolo 3-6 uric, longa, l-^ 

unc. lata, decussata, in petiolo breviter deenrrentia. Bracteee 2 lin- 

longie. Calycis laciiiise 3^—5 lin. longse \ lin. latre, utrinque pn- 

bescentes. Corolla 1-11 longa, limbo in sicco 1 unc. lato. 

Capsula 1 unc. longa, 2 lin. lata; valvis sublignosis, extus moUiter to¬ 

mentosis, viscosis, sulcatis et longitudinaliter striatis. 

2. C. CYMOSUS, T. Anders. Caule erecto, ramoso, subtetragono, 

basi glabro, superne viscoso; foliis petiolatis, lanceolatis, acumi- 

natis, utrinque velutinis, infra pallidioribus, fere incanis; floribus 

in cymulis jiaucifloris axillaribus, pedunculis viscosis, bracteis duabus 

linearibus; calycis laciniis lineari-lanceolatis, viscosis ; corolla extus 

viscosa, intus glabra, limbo dentibus parvis acutis subsequalibus; rudi- 

mentis staminura sterilium setaceis barbatis; capsula lineari, apice 

obtusa, valvis sulcatis pluristriatis. 

Hub. In Burmab ad Iloandro, Brandis! in herb. Hort. Bot. Calcutt- 

P hint a sufifruticosa. Caulis inferior teres, lignosus; superior tetragonus» 

herbaceus. Rami elougati, adscendentes. Cortex ciuereus, integer. 

Folia decussata, mollissima, velutina, 3-4 unc. longa, f-H unc. lata > 

petiolo 1 unc. longo, velutino. Bracteee 2 lin. longae. Calyces 

laciniae 7-8 lin. longae, 1 lin. latae, acutac, pilis viscosis obtectae. C'®" 
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rolla inflata, 1-1 j unc. longa; tubo brevissimo. Capsula 1| unc. 

longa, 2o lin. lata, tomentosa ; valvis compressis, pluristriatis, medio 

profunde sulcatis. Semina remota, 

IX. EciiiNACANTiirs, JSf. ah E. 

1. E. ATTENUATUS, iV. ah E. in Wall. PI. As. rar. iii. p. 90j in DC. 

Prodr. 1. c. p. 168, cum syn. 

Hah. Ill Nepalia, 2000-4000 ped., Wall. Cat. 2345 !, Hook. Jil.!; 

Assam, Jenkins ! 

2. E. PARViFLORus, T. Audcrs. Cauletereti; foliis petiolatis, ovatis, 

acuminatis, basi inmqualibus, margine serratis, utriiique glabris; 

floribus paniculatis; paniculis terminalibus axillaribusque, termina- 

libus laxe ramosis; floribus oppositis, sessilibus; bracteis linearibus, 

bracteulis niinutis ; calyce usque ad basin 5-partito, glabro; segmentis 

sequalibus, linearibus, acutis, integris, iininen'iis ; corolla recta, glabra, 

calyce triplo longiore, infundibuliformi, tubo brevi, lobis parvis ro- 

tundis ; capsula cornpressa, mucronulata, octosperma, valvis sulcatis 

margine costatis; seminibus parvis, compressis. 

Hah. In montibus Kliasiae, Griffith!, Simons! in herb. Hort. Bot. 

Calcutt. 

Planta erecta, divaricata, glabra. Cavlis teres. Folia longe petiolata, 

basi oblique rotundata, siqira minute lanceolata, 3-6 unc. longa, 2-3 

unc. lata, petiolo 2-3 unc. longo. Paniculee terminales, ramosae, diva- 

ricatae, erectae, 6-10 unc. longae. Rachis saepe secundiflora. Pani¬ 

culee axillares, foliis breviores, parce ramosae, patentes. Bracteee 3-4 

lin. longae. Bracteolce rainutae. Calyx erectus, bracteis et capsula vix 

longior; segmentis omnino aequalibus. Corolla utrinque glabra, por- 

tione infundibuliformi f unc. longa, tubo j unc. longo. 

I have seen nothing that can be referred to Xees von Esen- 

heck s JS. JBrugmansianus. 

X. Calophanes, Don. 

E C. VAGANS, Wight, Icon. Plant. Ind. Or. t. 1526.—Dipteracanthus 

Vagans, Benth. in herb. Hook. 

Dab. In Kurg, Wight!; Canara, Law !; Concan, Gibson !, Stocks ! 

Dr. Gribson says that this species is “ strong-smelling.” 

C. Nagchana, N. ab E. in DC. Prodr. 1. c. p. 109, cum syn. 

Dab. In plauitie Gangetica ad Patna, Hamilton in Wall. Cat. 2396! 

3. C. DEPRESSA, T. Anders, in Thwaites's Enum. PI. Zeyl. p. 225.— 

Dyschoriste deprcssa, JV. ab E. in Wall. 1. c. p. 81.—D. cernua, N. 

ah E. 1. c. p. 106. 

Dab. In Behar, Hook. jil.!; in India australi ad Tanjore et Madras, 

D^ight\, Shuter\, in herb. Hook. Beddomel, in herb. Hort. BoG 
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Calculi. Wall. Cat. 2379 !; in Zeyknia, Wall. Cat. 2379!, Thwaites, 

C. P. 3537! 

4. C. LiTTORALis, T. Atidcrs. 1. c.—Dyschoriste littoialis, N. ah 

E. 1. c. 
Hab. In locis aridis Indiae australis et Zeylaniae ; Jilaisor et Carnatic, 

G. Thoms.!, Wall. Cat. 2381 ! ex herb. Wight.; in regione septen- 

tronali insulae Zeykniae, Thwaites, C. P. 1997 I 

XI. Euellia, Linn. 

1. R. REPENS, Linn. Mant. p. 89.—Dijjteracanthus knceoktus, X. ah 

E. in Wall. PI. As. rar. iii. p. 82, in DC. Prodr. 1. c. p. 124. 

Hah. In littoribus siccis peninsulae lilakyanae, ad Mergui et Malacca, 

Griffith Singapore, T. Anders.; in Zeyknia, prope Galle, T. 2 horns.! 

Distr. In Java !; insulis Philippinis !; China! 

2. R. PROSTRATA, Poir. Enc. Meth. vi. p. 319.—Dipteracanthus pro¬ 

stratus, N. ah E. in Wall. 1. c. p. 81, in DC. 1. c. p. 124. D. de- 

jectus, N. ah E. in Wall. 1. c. p. 82, DC. 1. c. p. 125.—Ruellia riugens, 

Roxb. FI. Ind. iii. p. 44. 

Hab. Per totam Indiam tropicam vulgatissima a Point de Galle m 

Zeyknia usque ad Punjab ; in Bengalia, Griffith !; Behar, T. Anders.’, 

ad Maldah, Vicary! ; ad Lucknow, T. Anders.; in Robilcund, T. 

Thoms. I; Saharunpore, Royle !; in pknitie Carnatic et Maisor, G. 

Thoms.!; ad Arcot, Griffith !; Concan, Stocks !, ex herb. W igbt- 

Wall. Cat. 2384 !; Bunnah prope puteos petroleos, }\ all. Cat. /186!, 

ad Meaday, Scott! In Ilort. Bot. Calcutt. indigeua. 

Distr. In Africa austro-orientali prope fluviuin Zambesi I 

3. R. PATULA, Jacq. Misc. ii. p. 358.—Dipteracanthus patulus, A. ab 

E. in DC. 1. c. p. 126, cum variet.—D. erectus, N. ab E. in 
PI. As. rar. iii. p. 82. 

Hab. In locis siccis provinciarum Carnatic, Maisor et Concan, G. Thoms.., 

Stocks!, Wight!, Cleghom 1; in Zeyknia, ad Trincomalee, Glennie. 

C. P. 3628! 

Distr. In Arabia felici ad Aden !; in Africa ad Sennaar ! et Elephant s 

Bay ! 

4. R. LONGiFOLiA, Stocks, in Kew Journ. of Bot. iv. p. 177- 

Hab. In arenosis Sind et Beloocbistan, Stocks ! 

5. R. CERNUA, Roxb. FI. Ind. iii, p. 45. 

Hab. In Maisor, Hamilton ; in monte Parasnath in sylvis tropicis ad alt. 

.3000 ped., T. Thoms, et T. Anders.; in India centrali, ad Jubbulpore, 

Beddome, n. 13! (v. v.). 

Xees von Esenbeck, in the ‘ Prodromus,’ quotes this as a 

onym of Adenosma Thymus. The plant collected by Dr- Thomson 
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and myself is certainly the It. cernua of Roxburgh’s ‘ Flora 

Indica ’ and of his drawings in the library of the Calcutta Bo¬ 

tanic Gardens ; it is a true Ruellia. 

6. R. ciLiATA, Hornern. Hort. Hot. Haf. ii. p. 5H5.—Dipteracanthus 

ciliatus, N. ab E. in Wall. 1. c. p. 87; DC. 1. c. p. 120. 

Eab. Burmah, in montibus prope Prome, Wall. Cat. 7151 ! In Ilort. 

Rot. Calcutt. culta. 

7. R. suFFRUTicosA, Roxb. FI. Ind. iii. p. 53.—Dipteracanthus Sibua, 

IV. ab E. in Wall. 1. c. p. 81 ; DC. 1. c. p. 121, cum syn. 

Hab. In planitie Gangetica ad Dinagepur, Roxb.!; Moradabad, T. 

Thoms.! in herb. Ind. Or. Hook. fil. et T. Thoms., Dipteracanthus, 
n. 8. 

There is a species of Ruellia contributed to the Calcutta Her¬ 

barium by Colonel Ejre, from Pegu, and which I cannot refer to 

any of the above species. It is evidently new, but the specimens 

are too imperfect to admit of description. 

XII. Petaltditim, H. ah E. 

!• P. barlerioides, N. ab. E. in Wall. PI. As. rar. iii. p. 75 et 82; 

in DC. Prodr. xi. p. 114, cum syn. 

Hab. In dumetis Himalaya3 siibtropicae et in collibus Behar et Indiae 

centralis australisque ; in Sikkim tropico, H.jil. et T. Thoms. !, T. 

Anders.; in provincia Kumaon, T. Anders.-, in valle “ Deyra Dhoon” 

dicta. Wall. Cat. 2389 !; in Monte Parasnath, Hook.jil.!, T. Thoms. ! 

et T. Anders.; in India centrali ad Nagpur, Jerdon I; in montibus 

Malabar et Concan, Stocks!, Law ! 

XIII. Phatlopsis, Wind. 

1- p. parviflora, Willd. Sp. PI. iii. 342.—iEtheilema renifonne, N. 

nb E. in Wall. PI. As. rar. iii. p. 94; in DC. 1. c. p. 261, cum syn. 

Hab. In dumetis niontosis tropicis India; a Zeylania usque ad Assam ; 

in Bengalia, Hook. fil. et T. Thoms.!; Assam ad Seebsagor, et 

Gowhatty, Masters, 1029!, Jenkins I; in montibus Naga, Simons !; 

in montibus Anamallay, Beddome !; Canara et Maisor, Law !; Concan, 

Gibson !; in montibus Prome et Taoug Dong, 11 all. Cat. 2353!; in 

Zeylania, Thwaites, C. P. 398 ! 

Distr. In insulis Madagascar! et Pemba !; Senegambia ! 

XIV. IIemigrapuis, fif. ah E. 

1. H. DURA, T. Anders.—Ruellia dura, N. ab E. in DC. Prodr. 1. c. 

p. 146.—R. crispa, Roxb. in herb, propr.-, N. ab E. in DC. l.c., sed 
non Linn. 
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Hah. In montosis Maliibar et Concan, Stocks!, haw !, Gibson!; in 

planitie Maisor, Clegliorn ! 

2. II. HiRTA, T. Anders.—Ruellia liirta, Vahl, Sgmb. iii. p. 84, t. 67, 

et N. ab E. in DC. 1. c. p. 14.5.—R. latebrosa, Roxh. FI. Ind. iii. p- 46. 

— R. snrinentosa, N. ah E. in Wall. PI. As. rar. iii. p. 83. Hemi- 

prajiliis latebi'osa, E. ah E. in DC. 1. c. p. 7-3, purtim. 

Hab. In gramiuosis per Bengaliani diviilgata, in planitie Gangetica 

superiore frequens; atl Calcutta, indigena in liorto botaiiico, 11 all. Cat. 

2382!, Griffith I •, Jessove, Parr^ !, Hook.fil.et T. T}ioms\', ad Ku- 

vvorikot. Ham. in Wall. Cat. 2382 e 1; ad Baieiily, T- Anders.', Gna- 

ballah, Edgeworth. 

A great deal of coiifusiou exists in the ‘ Prodromus about 

this species. Yahrs Buellia Mr la, as described by Nees at p. 145 

of the eleventh volume of the ‘ Prodromus,’ is the plant I recog¬ 

nize as HemigrapMs Mrta. In the synonymy ol A. hirta at 

p. 14G, Nees quotes B. latebrosa, Poxb., of the Plora Indica, iii- 

p.4t), ct herb. I have seen Poxburgh’s specimen ; it is the same 

as Vahl’s species. 

So far Jsecs von Esenbeck’s determination is correct; and had 

he been satisfied with his elucidation of this by no means difficult 

species, no charge of having caused confusion could have beeu 

made. 

Among the addenda at p. 722 of the ‘ Prodromus,’ the genus 

llemigrapMs occurs for the first time, and is marked xxxii. bis, 

as coming before Buellia, The second species of this 

(vide DC. Brodr. xi. p. 723) is 11. latebrosa, Poxb. H- Ind. hi- 

p. 46 (following the method adopted by Isees in aU other similar’ 

cases, B. latebrosa, Poxb., should appear in the synonym}, 

Roxburgh’s name cannot properly be appended to a species of 

genus not constituted till 1847),* the same as already quoted m 

the synonymy of B. hirta at p. 146 of the ‘ Prodromus.’ I 

not had an opportunity of examining all the specimens referre 

to by Nees as belonging to this so-called species of Heniigi ' 

but the following AV^allichian numbers, which he cites, belong 1*^ 

H. elegans, in all the Herbaria I have had access to, all. 

2383, 2394 & 2395. GVight’s figure in the leones, 1504, is 

very good illustration of tiiis species, though AYight refers it 

11. latebrosa, Nees. 

3. H. RUPF.STRIS, T. Anders.—Ruellia rupestris et R. ebracteolata, 

Dalz. in Hook. Journ. of Bot. ii, p. 342. 

Hab. la Malabar et Concan, Law\, Stocks], Dalzell. 
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4. H, ELEGANS, N. ah E. in DC. Prodr. 1. c. p. 7’22.—II. late- 

brosa, N. ab E. 1. c. p. 7-3, partim.—Ruellia Pavala, Poxb. FI. Jnd. 
iii. p. 47. 

Hab. In locis montosis, Behar ad montein Parasnath, alt. 4000 ped., 

Hook. fil. !, 2\ Thoms.!, T. Anders.; in Iliinalaya horcali-occiden- 

tali ad alt. 2000-4000 ped., Royle!, T. Thoms.!; ad portas Ilcer- 

apur et Khanseran, Vicary! ; Siimbiilpur, Griffith!; Malabar et 

Coucan, Stocks !, Law !, Gibson !; Rangoon, Scott!; Taong Dong 

et in uiontibns contra Pronie, Wall. Cat. 2383! 

At p. 100 of the ‘ ProclroiDUS,’ iSTecs refers Ruellia Pavala, 

Koxb., to Lcjndagathis Pavala; but this specific name has not 

been given to any species of LepidaffatJiis. 

Roxl)urgli’s coloured figure of R. Pavala exists in tlie Library 

of the Royal Botanic Gardens ; and this drawing shows that Nees 

■was in error in referring Roxburgh’s plant to LepiJagathis. 

Lnder R. confinis, at p. 148, Nees savs, “An bujus loci Ruellia 

Pavala, Roxb. Rl. Ind. Or. iii. p. 47 ?” 

3- H. QUADRiFARiA, T. Anders.—Ruellia quadrifaria. Wall. Cat. 

7152; N. ab E. in Wall. PI. As. rar. iii. p. 83, DC. 1. c. p. 147. 

Hab. In niontibus Taong Dong, Wall. Cat. 7152!; in Tenasseriin, 

Parish, -103! 

0- II. Griffithiana, T. Anders.—Ruellia Griffithiana, N. ab E. in 
DC. 1. c. p. 149. 

Hab. Ad Meigui in Tenasserim, Griffith, n. 1006! 

7. II. CONFINIS, T. Anders.—Ruellia confinis, var. foliis obtusis, 

.V. ab E. in DC. 1. c. p. 148. 

Hnh. In peninsula Malavana ad Malacca, Cuming, 2354!, Grffiih \ in 

herb. Hook., Wight, et Hort. Bot. Calcutt. 

Distr. In insulis Philip[)inis, 

I hare no doubt that Xees von Esenbeck’s var. a is also refer¬ 

able to this species; but as I have not seen a specimen, I do not 

venture to quote it. The identification of Nees’s species is ob¬ 

scured by the concluding remark, “ an hujus loci Ruellia Pavala, 

Eoxb. El. lud. iii. p. 47?” As I have just shown, he in anotln r 

place refers R. Pavala to Lepulagathis. 

XY. Stenosiphonii ji, X. ab E. 

L S. Zeylanicum, T. Anders, in Thwaites^s Enum. PI. Zeyl. p. 225. 

4 ariat a foliis serratis, /3 foliis margine integris. 

Hab.\ar.a in jirovinciisBintenne etBatticaloa insula; Zeylaniie, Thwaites, 

C. P. 3577!; var. /3 in provincia centrali Zeylanise, C. P. 36611 
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2. S. CONFERTUM, N. ob E. in DC. Prodr. xi. p. 105.—S. diandrmn, 

N. ab E. 1. c. partim. 
Hab. In pratis siccis montium Nilgiui, Wight!, T. Anders.; in mon- 

tibus prope Courtalara, JFight! 

General Walker’s specimens from Ceylon in the Ilookerian 

Herbarium, referred by Nees von Esenbeck to S. diandntm, be¬ 

long to S. Hussellianum. 

3. S. Hussellianum, N. ab E. in Wall. PI. As. rar. iii. p. 84; DC. 1. c. 

Variat a foliis glabris.—S. Russelianum, Nees. 

Variat /S foliis subsericeis.—S. subsericenm, Nees, 1. c. 
Hab. In locis glareosis montanis Nilgiri et Zeylanias, ad alt. 7800 jied., 

prope Ootacamund, T. Anders.; in montibus Dindygal, It ight!; 

Maisor et Carnatic, G. 2'homson!; in Zeylania, 2 hwaites, C. P. 

2001! 

AVight’s figures in the ‘leones,’ t. 873, t. 1502, belong to this 

speeies. Nees quotes AVall. No. 183 in Herb. HC. as from Nepal; 

but there is no specimen of this genus from tlie Himalaya in the 

AVallichian Herbarium, or among the large collection of Acan- 

ihacecB in the Kew Herbarium, or in the Herbarium of the 

Calcutta Botanical Gardens. The genus is confined to southern 

India and Ceylon. 

4. S. setosum, T. Anders.—Caule erecto, tetragono; foliis ovato- 

crenatis, apice longe acuminatis, asperis; spieis gracilibus; bracteis 

linearibus, calyces acquantibus, setoso-ciliatis, glandidosis ; calycis seg- 

nientis ad medium coalitis ; corolla infundibuliformi, tubo coiistncto 

elongato apice curvato; stamiuibus fertilibus longe exsertis; caj)sula 

glabra, compressa.—Strobilantbes no. 67, herb. Ind. Or. Hook.jil. et 

T, Thoms. 

Hab. In provinciis Maisor et Carnatic, G. I'homsonl 
Planta suffruticosa, venosa. Caulis gracilis, tetragonus, supra nodos 

tumidus. Folia petiolata, basi oblique subcordata, valde venosa, 1-2 

unc. longa, ^-1 unc. lata ; petiolo tetragono, 1-2 unc. longo. Flores 

in ramis brevibus terminales. Bractece et calyces 3 lin. longi. 

rolla calyce duplo longior. Capsula calycem aequans. 

5. S. PABViFLORUM, T. Anders. Foliis inferioribus et caulinis longis- 

sime petiolatis, ovatis, in petiolo decurrentibus, apice acumiuatis, 

dentatis, glabris, foliis floralibus et ramorum plus minus sessilibus; 

spieis laxis, parvis, lanceolatis vel subulatis, calycem aequantibus, gla¬ 

bris ; calycis segmentis subulatis, corolla multo brevioribus.—Steno- 

siphonium Hussellianum, N. ab E. 1. c. partim.—Ruellia arcuata. 

Wall. Cat. n. 23.34 a, b.—Strobilantbes, sp. no. 68, Herb. Jnd. Orient. 

Hook.jil. et T. Thoms. 

Hab. In montibus Dindygal, Wight in herb. Wall. n. 2334 !; in Maisor 

et Carnatic, Herb. Hook.jil. et T. Thoms.!, Cleg horn I 
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Herba ceteris speciebus minor. Folia acuminata, basi obliqua, in pe- 

tiolo decurrentia, grosse dentata, 1-2 unc. longa, 1-13 unc. lata, 

petiolo foliis sajpe duplo longiore. Bractece 2-3 lin. longae. Corolla 

infundibuliformis, tubo gracili 4 lin. longo. Stamina 4, 2 exserta. 

I possess several specimens of this species. It is easily dis¬ 

tinguished by the smallness of all the parts of the inflorescence, 

but especially of the corolla. 

XYI. Strobilantiies, JBlume. 

Sect. I. Endopogon. Flores spicati. Spicee elonyata, plus minus ter- 

minales axillaresque, pier unique erectce sed nunquam omnino axil- 

lares. Bractees imbricatce. 

1. S. consanguineus, T. Anders, in Thwaites’s Enum. PL Zeyl. 

p. 226, cum syn. 

Variat « foliis glabris.—S. hypoleucus, T, Anders. 1. c. 

Variat jS foliis bypoleucis. 

Hab. In montibus ludiae australis et Zeylaniae ; in montibus Nilgiri ad 

portam “ Coonoor ” dictam, Beddome !; in montibus Diudigul et 

IMaisor, Wight in herb. Wall. 240S a, b, c; in montibus Concan, 

Gibson !; Zeylaniae, in provincia Maturatte, alt. 3000 ])ed., Thwaites, 

C. P. 2002 ! partim, 2897 ! var. hypoleucus. 

2. S. NiGRESCENS, T. Anders. 1. c. 
Hab. In Zeylania in provincia Ambagamowa, alt. 3000 ped., Thwaites, 

C. P. 3353! 

3. S. viscosus, T. Anders. 1. c. cum syn.—Endojjogon versicolor, 

Wight, Icon. t. 1497, excl. descripiione. 
Hab. In montibus Auamallay, Beddome, n. 69 !; in provincia centrali 

Zeylania;, Thwaites, C. P. 2002 partim ! et 2898 ! 

4. S. cuspidatus, T. Anders.—Endopogon cuspidatus, Benth.in Livnea, 

xxiv. p. 646.—E. versicolor, Wight, Icon, quoad descriptionem iconis, 

t. 1497 (excl. icone). 
Hab. In montibus Nilgiri, W ight!, Hohenacher. 

I have seen the specimen, in AVight’s herbarium, from which 

the figure no. 1497 of the ‘ leones ’ was taken. The specimen 

belongs to Strohilanihes viscosus; but the description refers to S. 

cuspidatus. 

5. S. Ku.nthianus, T. Anders.—Phlebophyllum Kunthiauum, N. ab 

E. in Wall. PI. As. rur. iii. p. 75 et 83, cum syn. 

Hab. In pi-atis montanis India: australis; in montibus Nilgiri, H ight!, 

G. Thomsonl", ad Ootacamund, alt. 7000 ped., T. Anders.; in mon- 

tibus Pulney, Wight!; prope Cochin, Johnstone ! 

Strobilanfhes apricus, from Hongkong (see synonymy in Ben- 

tham’s ‘ Flora Hongkongensis ’), is nearly allied to this species. 
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6. S. RHAMNiFOLius, T, Atiders. 1. c. cum syn. 

Hab. In provincia Ilantani insulaj Zeylania;, ad alt. 4000 ped., Thwaites, 

C. P. 2007. 

7. S. Gardnebianus, T. Anders. 1. c. cum syn. 

Hab. In Zeylania in provincia Ilantani, ad alt. 4000 ped., C. P. 2000! 

8. S. GOSSYPiNUS,, T. Anders. Caule erecto, tetragono, veliitino ; folds 

petiolatis, ovatis, acuminatis, integerrimis, snperne glabris, subtiis 

gossypino tomentosis; petiolo tetragono, dense tomentoso; spicis 

a.xillaribus et terminalibus, bracteis toinento mollissiino obtectis; co¬ 

rolla extus pnbescente, infundibulifornii, intus glabra, tubo brevi. 

Hab. In montibus Mysore, Lobb! in herb. Hook. 

Svffrutex toniento gossypino flavo omnino obtectus (foliorum facie su- 

periore excepta). Folia 4-} unc. longa, 2 unc. lata. Spicee 3 unc. 

longse. Corolla unc. longa. 

This is a most beautiful and distinct species, and is evidently 

rare, as it occurs only in Lobb’s collection. 

9. S. VESTTTUS, N. ab E. in DC. Prodr. xi. p. 180. 

Hab. In Zeylania ad Maturatte, alt. 5000-7000 ped., C. P. 3660! 

10. S. Arnottianus, N. ab E. 1. c. p. 179. 

Hab. In Zeylania ad Newera Elba, Gardner, C. P. 2005 ! 

11. S. WiGHTiANUs, N. ab E. 1. c. p. 180. 

Hab. In montibus Nilgiri, Schmid] in herb. Hort. Bofan. Calc., II ight\, 

Beddomel; ad Ootacamund, alt. 7500 ped., T. Anders. 

12. S. ASPER, Wight, Icon. t. 1518. 

Hab. In montibus Nilgiri, Wight 1; montibus Anamallay, ad alt. 5000 

ped., Beddome I. 

13. S. Perrottetianus, ]V. ab E. in DC. 1. c. p. 179. 

Hab. In montibus Nilgiri prope Ootacamund, Wight], Gardner], Ho- 

henacker]; in provincia Maisor, Eo5i!; Mayupuram, F.Adam ] 

Sect. 2. Eustrobilanthes. Flores in spicis densis abbreviatis stro- 

biliformibus aggregati, bracteis imbricatis. 

14. S. ERiocEPHALUS, Be/ith. in Flora, xxxii. p. 557. 

Hab. In montibus provincige Concan, alt. 1600 ped.. Law], Stocks]', 

in Canara, Hohenacker, u. 756; Maisor, Law ! 

15. S. ANCEPS, N. ab E. in DC. 1. c. p. 189. T. Anders, in Thwaites’s 

Enum. PI. Zeyl. p. 229, cum syn. 

Hab. In ])rovincia centrali Zeylaniae, ad alt. 2000-6000 ped., Thwaites, 

C. P. 2000 !; in montibus Anamally, Beddome 1 

16. S. ADEXOPHORUS, N. ab E. 1. c. p. 182.—S. lanceolatus, N. ab E- 

1. c. p. 181.—Goldfussia Myrtinia, N. ab E. 1. c. p. 174.—Stenosi* 

pbouium Moonianum, Wight et Gardner. — Myrtinia lanceolata, 

Macrae, n. 373 in herb. Benth. 

Hab. In Zeylania, Thwaites, C. P. 162, Macrae in herb. Benth. 
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17. S. scABER, N. ttb E. in Wall. PI. As. rar. iii. p. 84, excl. var. y; 

et DC. 1. c. p. 177, excl. var. /3.—Ruellia aspera, N. ab E. 1. c. p. 147. 

—Ruellia flava, Roxh. FI. Lid. iii. p.43.—Ruellia (14), herb. hid. Or. 
Hook.Jil. et T. Thomson. 

Hah. In Assam, Jenkins!; Silhet, Wall. Cat. 2393 !; in montibus 

Khasiaj, Griffith !; Chittagong, Hook.Jil. et T. Thomson !; in collibus 

Piotne, Wall. Cat. 2393 c\', in provincia Brandis \ •, in Zey- 

lania. Walker! in herb. Hook. In Horto Botanieo Calc, culta. 

Distr. In insula Timor, jide N. ab E. in DC. 1. c. p. 147. 

I liave not seen the specimens from Timor on which M. De- 

caisne’s species Strobilanthes aspera is founded. I doubt if they 

can be referred to Strobilanthes, as Professor Decaisne says that 

the capsule is six-seeded, but Strobolanthes has only four seeds. 

Strobilanthes aspera, Dene., is probably a species of Ilemigra- 

phis, a genus that has many representatives in the Philippine 

Islands and the eastern portion of the archipelago. 

18. S. RosEus, K. ab E. in Wall. 1. c. p. 84, et DC. 1. c. p. 177.—Ruellia 

rosea, H all. Cat. 7154. 

Hub. In montibus Taoiig Dong, fl ail. Cut. (^154! 

19. S. CRispus, Blume, Bijdr. p. 798; N. ab E. in DC. 1. c. p. 178. 

Hub. Ad Rangoon, Cleghorn !; j)rope Moulinein in provincia Tenas- 

serim, Falconer, n. 414 !, Parish, u. 91 ! 

Dist. Java! 

20. S. glaccescens, N. ab E. in Wall. PI. As. rar. iii. p. 85, et DC. 

1. c. p. 178, cum sgn. 

Hub. In regno Birmannico ad Prome in locis montosis. Wall. Cat. 

7155 ! ; in provincia Tenasserira, Heifer, 48.‘3 !; in Pegu, Brandis ! 

21. S. SEssiLOiDES, R. Wight, Icon. t. 1512. 

Hub. In montibus Nilgiri, Wight!; in pascuis siccis prope Neddi- 

wattam, alt. (iOOO ped., T. Anders.; in montibus provincise Concan, 

Gibson ! 

22. S. SEssiLi.s, N. ab E. DC. 1. c. p. 85. 

Hab. In montibus Nilgiri ad Ootacamund, Wight!, Foulkes!; ad Ned- 

iliivattam, alt. 5500-7000 ped., T. Anders.-, ad Takut, Stocks \ 

23. S. Zexkerianus, T. Anders.—Goldfussia Zenkeriana, S. ab E. 

I- c. p. 172.—Endopogon Strobilanthes, B ight. Icon, t. 1500. 

Hab. In montibus Nilgiri, Wight!, Beddorne ! 

24. S. FOLiosus, T. Anders. 

lariat a omnino glaber.—Endopogon foliosus, R. Wight, Icon. t. 1501. 

^ ariat j3 bracteis calyceque glanduloso-pilosis.—E. capitatus, R. If ight! 

Icon. t. 1499. 
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Hab. Var. a in montibus provinciarum Concan et Malabar, Stocksl, 

Law !; /3 in montibus Nilgiri, Wight! 

25. S. TETRAPTERUs, Dulz. in Journ. of Bot. ii. p. 342. 

Hab. In montibus provincia; Concan, Dalzell!, Law!, Stocks ! 

2(1. S. BARP.ATUS, N. ab E. in Wall. PI. As. rar. iii. p. 85, et DC. l.c. 

]). 179.—Iluellia ciliata, Wall. Cat. 2392. 

Hab. In montibus Courtallum, Wall. Cat. ex herb. Madras, n. 2392! 

This species, of which merely a fragment exists in the Calcutta 

Herbarium, ditlers from S. tetrapterus, Dalz., only in the absence 

of winged angles to the stems. It is quite distinct from Itiiellia 

ciliata, Wall. Cat. n. 2415. 

27. S. cuLiATus, N. ab E. 1. c. p. 85, et DC. 1. c. p. 183.—S. War- 

reensis, Dalz. in Journ. of Bot. ii. p. 341.—Ruellia ciliata. Wall. Cat. 

n. 2415.—G. Zenkeriana, Wight, Icon. 1517, quoad descript. 

Hab. In montibus Malabar et Concan, Wight, n. 1949!, Stocks!, 

Law !, Dalzell!; ad Cochin, Johnstone ! 

In the letterpress of Wight’s leones Plant. Ind. Orient. 151/, 

this species is referred to GoJdfussia Zenkeriana, N. ab E. Wight 

says that, on naming the plate, he considered the plant to be 

identical with S. ciliatiis, N. ab E. His plate, 1517, is most 

certainly Nees’s S. ciliatiis, although the figure is bad; while, as I 

have sliown, Xo. 1500 of the ‘leones’ is Nees von Esenbeck’s 

G. Zenkeriana (aS. Zenkerianus,T. Anders.). 

28. S. PAPiLLosus, T. Anders. Caule suhtetragono pilis setosis pa- 

teiitibus hirsuto ; foliis longe j)etiolatis, ovatis, basi in ])fctioluin paulo 

decuneiitibus, apice acuminatis, margine dentato-serratis, supra setoso- 

scaberriniis, papillisque obtectis, subtus pallidioribus, pilis setosis ad 

nervos hirsutis; petiolis subtetragonis, setoso-asperis ; spicis terim- 

nalibus axillaribusque, pedunculatis, brevibus, foliosis, bracteatis; 

bracteis herbaceis, lanceolatis, margine setis albis dense cihatis; 

bracteolis liuearibus ciliatis ; calycis segmentis longissime linearibus, 

hirsutis, margine ciliatis; corolla mediocris glabra, tubo gracili limbo 

irifundibulilormi, lobis ovatis, aequalibus. 

Hab. In montibus Nilgiri jirope Ootocamund, Hohenacker, n. 1431 !j 

Maisor, Lobb\ in herb. Hook.; in collilus Bababoodun, Law I 

Planta suffruticosa ? hispida. Folia interdum basi inaiquilatera cum 

petiolo 4-8 unc. longa, 2-1 unc. lata; nervis supra (in sicco) sub- 

glabris, subtus hispidissimis; petiolo sa'pe 2^ unc. longo. Bracteee 

bracteolae et segmenta cal} cis inter se fere aequilonga, omnino hispida, 

marginibus ciliata, ^ unc. longa. Corolla 1 unc. longa, caerulea ?. 

29. S. MICRANTHUS, Wight, Icon. t. 1519. 

Hab. In montibus Nilgiri, Gardner in herb. Hook.!, Wight!; in inou- 

tibus Anamallay, Beddome! 
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30. S. LAxus, T. Anders, in Thwaites’s Enum. PI. Zeyl. p. 228, 

Hab. In Zeylania ad Hantani, alt. 4000 ped., Thwaites, C. P. 2010 ! 

31. S. LURiDus, White, Icon. t. 1515, 1516. 

Hab. In sidvis inontium Nilgiri ad Neddiwattam, Wight!; in montibus 

Anainallay ad alt. 6000 ped., Beddome ! 

32. S. LUPULiNUS, N. ab E. in Wall. PI. As. rar. iii. p. 85.—S. ru- 

gosus, Wight, Ic. t. 1619.—S. canipanulatus, Wight, Ic. t. 1562.— 

S. Heyneanus, N. ab E. in Wall. PI. As. rar. iii. p. 85.—S. asper- 

rimus, N. ab E. in DC. 1. c. p. 183.—S. tener, N. ab E. 1. c. p, 184. 

—S. trifidus, N. ab E. 1. c. p. 185. 

Hab. In montibus Canara, Gibson!; Maisor et Malabar, Stocks!, 

Law !; in montibus Nilgiri et Anainallay, Wight!, Beddome!; in mon¬ 

tibus Zeylaniai ad alt. 6000 ped., Thwaites, C. P. 254 ! et 2008 ! 

33. S. CALYCiNUS, N. ab E. 1. c. p. 186.—S. coloratus, N. abE.l. c. 

^ ar. /3 floribus stramineis. 

Hab. In Zeylania in locis montanis ad alt. 7000 ped., C. P. 309 ! 

31. S. IIooKERi, N. ab E. 1. c. p. 185. 

Hab. In montibus provincial centralis Zeylaniae ad alt. 7000 ped., 

Thwaites, C. P. 1999 !, G. Thomson ! 

35. S. Axdersoni, Beddome in Tr. Linn. Soc. xxv. p. 222. 

Hab. In montibus Anainallay, Beddome ! 

36. S. Grahamianus, Wight, Icon. t. 1520. 

Hab. In montibus provinciarum Malabar, Maisor et Concan, Graham !, 

G. Thomson \, Stocks \, Law I n. 32, herb. Ind. orient. H. Jil. et 

T. T. 

37. S. CALLosus, N. ab E. in Wall. PI. As. rar. iii. p. 85, partim, et 

DC. 1. c. p. 185, partim, cum varietatibus.—Ruellia callosa, Hall. 

Cat. 2359. 

Hab. In montibus Concan, Stocks!, Law! ; in collibus “ Daldallee ’ 

dictis provincial “Mundla,” Beddome], cult, in Horto Botanico Cal- 

cuttensi e Nagpur, Wall. Cat. 235V !; Strobilanthes, No. 69, Orient. 

Hook. Jil. et T. Thoms.! 

Net's von Esenbeck describes two varieties of this species, 

a. glaber and /3. liirtus. The examination of a considerable num¬ 

ber oi specimens convinces me that the species varies much in 

the amount of pubescence as well as in the parts on which the 

pubescence occurs. Some specimens are quite glabrous; others 

&re glabrous except the bracts, which are covered with viscid 

hairs ; in other specimens, only the upper surface of the leaves 

is hairy. I find it impossible to define the limits of these va¬ 

riations. 
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38. S. Zeylanicus, T. Anders, in Thwaites’s Enum. PI. Zeyl. p. 227, 

cum syn. 
Hub. In insula Zeylania ad Ambagamowa et Kokovl Corle, C. P. 3352 I 

39. S. Walkeri, N. ab E. in DC. 1. c. p. 181. 

Hab. In provincia ccntrali insula: Zeylania:, Thwaites, C. P. 2008, 

2009 purtim ! et 3517 ! 

40. S. Thwaitesii, T. Anders, in Thivaites’s Enum. PI. Zeyl. p. 227. 

Hab. Insulam Zeylaniam in proviueia Ambagamowa dicta, Thwaites, 

C. P. 2009 partim ! et 3516 ! 

41. S. DEFLExus, T Anders, in Thwaites’s Enum. PI. Zeyl. p. 227. 

Hab. In Zeylania, ad Hantani, alt. 4000 ped., Thwaites, C. P. 1998! 

42. S. TRisTis, Wight, Icon. t. 1508. 

Hab. In montibus Nilgiri ad Sisparah, alt. 4000 ped., Wight! 

43. S. caudatus, T. Anders, in Thwaites’s Enum. PI. Zeyl. p. 227. 

Hab. In Zeylania ad Hantani, alt. 2000-3000 ped., Thwaites, C. P. 

364 ! 

44. S. PALLiDus, T. Anders.—Goldfussia decurrens, Wight, Icon. 

t. 1522; non Endopogon decurrens, N. ab E., DC. Piodr. xi. p. 105. 

Hab. In montibus Nilgiri, Wight! 

This species is a truly Soulh-Indian one. Its bracts are 

decurrent along- the peduncle, like those of S. decurrens {Endo- 

poejon decurrens, X. ab 3i) ; and this reseniblance probably led 

AV ight to consider the Xblgiri plant to be the same as the Khasia 

species. S. pallidus belongs to the group of which S. tristis may 

be taken as tiie type. It is evidently a rare plant, as I have seen 

specimens of it oidy in Wight’s latest collections recently pt't-‘- 

sented to the herbarium of the Iloyal Gardens, Kew. 

Sect. III. Amentiaxthes. Flores spicatij spicis sidAaxis, elongatis, 

Jlaccidis {excl. S. acrocephalo) ,• bracteis subimbricatis. 

45. S. decurrens, T. Anders.—Endopogon decurrens, X. ab E. in DC. 

1. c. p. 105. 

Hab. In montibus Khasiae, alt. 1000-3000 ped., Grijjithl, Hook.jil. et 

T. Thoms.!, Oldham !; Assam, Griffith ! 

46. S. FiMBRiATUS, N. ab E.in Wall. PI. As. rar. iii. p. 85, cum syn., 

et in DC. 1. c. p. 104.—Endopogon macrostegins, N. ab E. in DC. 

1. c. p. 104. 

Hab. In montibus Khasiae, Wall. Cat. 2363 I, Grijith, n. 1141 !, Hook, 

jil. et T. Thoms.! 

47. S. POLYTHRix, T. Anders.—Caule verrucoso, hirsuto; foliis ovatis, 

margine subintegris, pilis rufis utrinque hirsutis; s])icis axillaribiis, 

elongatis; bracteis subulatis, longissime caudatis, extus setose hirsutis, 
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bracteolis bfacteis minoribus; calycis segmentis iininerviis, apice ci- 

liatis; capsula apice sparse hirsuta. 

Hab. la montibus Khasioe, in herb. Hort. Bot. Calcutt.! 

Planta pilis rufis subsericeis patentibus omnino obtecta. Folia longe 

petiolata, 4-7 unc. longa, 2 unc. lata; petiolo tenui, ciliato. Spices 

indivisae, 2-4 unc. longae. Bracteee 1^ unc. longae, lin. latae. 

Calyx 8 lin. longus, capsulatn vix superans. Corollam non vidi. 

48. S. REMOTUs, T. Anders. Foliis ovatis acurainatis, margine sub- 

lutcgris, utrinqiie glabvis ; spicis axillaribus, solitariis vel biuis, elon- 

gatis; doribus reinotis, solitariis; bracteolis et calycis segmentis 

bracteis minoribus ; capsula elongata, glabra. 

Hab. In provincia Tenasserim, Heifer I 

Caulis subteres, glaber. Spices l |-3 unc. longae. Bracteee lanceolatae, 

mucronatae, uninervim, glaberrimac, 3 lin. longae. Bracteolee et seg- 

menta calycis bracteis angustiores; 5 lin. longae. Capsula 8 lin. longa. 

This species I only know from a very imperfect specimen col¬ 

lected by Heifer in the Tenasserim provinces. It seems to be 

allied to the two px’eceding species. The specimen is too imper¬ 

fect to be described in detail or to be distinguished by a good 

diagnosis. 

49. S. Khasyanus, T. Anders.—Endopogon Khasyanus, N. ah F. 

in DC. 1. c. p. 104. 

Hab. In montibus Kliasicc, ad alt. 3000-4000 ped.. Hook. fil. et T. 

Thoms. I 

50. S. H.\Rt.ANTHoiDES, T, Auders. Caule herbaceo, erecto; foliis 

petiolatis, ovatis, utrinque acuminatis, margine crenatis vcl undulatis, 

utrinque glabris, floralibus ciliatis ; spicis suberectis, subtermiualibus, 

vix axdlaribus, laxis; bracteis, bracteolis calycisque segmentis line- 

aribus, setis liyaliuis patentibus liirsutis et ciliatis; bracteis calycis 

segmentis longioribus; corolla infundibulifonni, extus pubescente, 

intus hirsuta, tubo abrupte constricto, limbi laciniis parvis; capsula 

basi constricta, supr.a ovata acuta, glabra, calj'cem j)aulo suj)crante. 

Hab. In Burmah ad Moulmein, Falconer, n. 402, in herb. Hort. Bot. 

Calcutt.; Heifer, n. 255 ! 

Planta berbacea, 1-1 A-])edalis. Caulis teres, glaber, ad nodos tumidus, 

sparse foliosus. Fedia breviter ]>ctiolata, suj)va viridia, subtus pallida, 

--3A unc. longa, 1-1 ^ unc. lata; petiolo 8 lin. longo. Spices laxse, 

in apice caulis et in axillis foliorum sujieriorum conferta;, 2-3 unc. 

longaj. Pedunculns communis gracilis, birsutus. Bracteee oj)|)osit;e, 

a unc. longae, bracteolis et ealvee duplo longiores. Corolla 8 lin. 

longa, juirpurea? Capsula 5 lin. longa. 

S. PERFOLi.\Tes, T. Anders.—Leptacanthus alatus, Wight, Icon. 

t. 1527. 

DINN. PROC.—nOTANY, TOL. TX. 2 I 
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Hah. In montibus provinciarum Concan et Coorg, Stocks I, Law !, Gib¬ 

son !, Dalzell! 

52. S. IIelferi, T. Anders. Caule divaricate-ramoso, incauo, pube- 

sceiite, tereti; folds caulinis petiolatis, ovatis vel cordatis, apice acumi- 

natis, basi ina?qualibus, margine undulato-crenatis, utriiique sub- 

glabris vel subtus ad nervos hirsutis; folds floralibus sessdibus vel sub- 

sessilibus, cordatis, margine crenatis ; spicis axillaribus patentibus vel 

reflexis, laxis, pubescentibus; floribus distantibus ; bracteis oppositis, 

spathulatis, reflexis, pubescentibus, margine longe ciliatis; calyce brevi, 

segmentis linearibus pubescentibus, sparse ciliatis ; corolla parva, tubo 

brevissimo, limbo subgloboso, laciniis parvis rotundatis; staminibus 

inclusis. 

Hah. In Tenasserim ad locum “Tres Pagodas” dictum, Heifer, n.495! 

Planta divaricata. Folia 2-4 unc. longa, 1^-2 unc. lata. Spicce graciles, 

incanre, pubescentes, 3-6 unc. longse. Corolla 5 lin. longa, intus 

barbata. 

53. S. AURicuLATUS, N. ob E. in Wall. FI. As. rar. id. p. 86, t. 195; 

DC. l.c. p. 191.—S. amplectens, N. ab E. in Wall. FI. As. rar. 

1. c.—S. plumulosus, N'. ab E. 1. c.—S. Edgevvortldanus, N. ab E. in 

DC. 1. c. p. 190. 

Hab. In locis montanis tropicis Indise orientalis in jugo Himalaico a 

llhotan usque ad Deyra Dliun, Wall. Clat. 2341 !, Hoyle \, Jacque- 

mont, n. 3468!; in provincia Behar, Vicary!; in monte Paras- 

iiatb, ad alt. 2000-4000 ped., Edgeworth\, Hookerfil. I, T. Thoms.U 

T. Anders.!; in India centrali ad Jubbulpore, Beddome !; in montibus 

Khasde, 1000-5000 ped., Griffith, n. 1347'., Hook.fil. et T. Thorns.'., 

Simons, 253!; Burmah, in collibus Prome, Wall. Cat. 7157 b 

Taong Dong, Wall. Cat. 7158!; in montibus Karen, Mason!; Pegu, 

Brandis 1 Cult, in llort. Bot. Calcutt., kVall. Cat. 2341! 

54. S. Sadixianus, N. ab E. in Wall. PI. As. rar. 1. c. cum syn., et 

DC. 1. c. p. 190. 

Hab. In Nipalia, Wall. Cat. 2339 !; in montibus Khasise, ad alt. 4000 

ped., Grffith !, Hook. fil. et T. Thoms.!, Wall. Cat. 2338 ! 

55. S. RUFESCENS, T. Anders.—Ruellia rufescens, Roth, Nov. FI. 

p. 304.—Buteroea ulmifolia, N. ab E. Wall. PI. As. rar. id. p- 84) 

cum syn., et DC. 1. c. p. 196. 

Hab. In Burmab ad Pegu iu rupibus aridis, Brandis ad MoulnieiU) 

Falconer, 3981, 401 !, 421!, 424 1; in provincia Tenasserim, Heifer • 

Olim cultus in Hort. Bot. Calcutt., Wall. Cat. 2360 ! 

56. S. Brunonianus, N. ab E. in Wall. PI. As. rar. 1. c. p. 8/, curn 

syn.; DC. 1. c. p. 188. 

Hab. In montibus Khasiae, ad alt. 3000-4000 ped., Wall. Cat. 2368!, 

Griffith'., Hook, fil. et T. Thoms. I, Simons'.’, in collibus Jynteab, 

If all. Cat. 2368; in Assam, Jenkins I 
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57. S. MACULATES, N. ub E., DC. 1. c. p. 190, cum si/m.-S. monadc-l- 

phus, N. ab E., Wall. PI. As. rar. 1. c. p. 87, et DC. 1. c. p. 188.— 

S. petiolaris, N. ab E., DC. 1. c. p. 189, 

Hab. In inontibus Khasia), ad alt. 3000-4000 ped., IVall. Cat. 7159!, 

!, Hook. Jil. et T. Thoms.!; in Bhotan, Griffith, n. 2403 !; 

Sikkim in sylvis umbrosis, ad alt, 3000 ped., T. Thoms. I et T. 
Anders.! 

Wallich mentions a plant of tliis species which flowered in tlie 

Botanic Gardens, Calcutta, in ISIG, and from which the drawing 

in the ‘ Plantfe Asiatics Bariores,’ tab. 250 was made. This species, 

though it is still cultivated in the garden, seems never to have 

flowered again. I saw it abundantly in flower in a hot subtro¬ 

pical valley near Darjeeling in October 1863. 

All the plants of this species at Darjeeling have leaves beauti¬ 

fully marked on the upper surface with regular lines of white 

blotches, as in the jilant cultivated in the Botanic Gardens, Cal¬ 

cutta. This marking is very faint, and almost disappears in the 

dried specimens. I think I can trace the colouring on the leaves 

of all the specimens referred by K^ees von Esenbeck to S. mona- 

(fclpJius aud S. petiolaris. 

58. s. IMBRICATES, N. ah E., Wall. PI. As. rar. iii. p. 86, excl. syn. 

Strob. hirti, var. fi, Bl, et in DC. Prod. xi. p. 186; TVall. Cat.TVod, 

in herb. Hort. Bot. Cal. 

Hab. In montibus Taong Dong ad Pingee, Wall. Cat. 7156 !; in pio- 

vincia Tenassarim, Heifer, n. 496 ! 

s. ACROCEPHALUS, T. Anders.—Caulibus numerosis, subtetra- 

gonis, setose hirsutis; foliis breviter petiolatis, ovatis acutis, mar- 

gine serratis, utrinque setoso-hispidis ; spicis plerumque terminalibus, 

pedunculatis, densis, glandulosis; bracteis breviter spathulatis, glan- 

dulosis, ciliatis, apice reflexis, 5-nerviis; bracteolis oblongis, obtusis, 

glandulosis, uninerviis; calycis segmentis linearibus, obtusis, uninerviis, 

apice glandulosis; corolla obliqua, glabriuscula, tubo elongato, limbo 

lufundibuliformi; staminibus exsertis, didynamis; capsula parva, ovata, 

extus pubescente. 

llab. In montibus Khasia?, Griffith], Oldham'. Hook.fLet T. Thoms., 

. 63 !, Simons ! 

J^lanta herbacea, 1^-pedalis. Caa/es juniores valde tetragoni, sulcati, 

pills ))atentibus plus minus obtecti. Folia subtus pallida, ad nervos 

l>etiolosque hirsuta; petiolo 3-5 lin. longo. Spicer cylindricae, 1-2 

Bnc. longac, pcdunculo 1—3 unc. longo, Corollee cito decidua;, 

caerulea; ? 

66* S. ACUMINATES, T. .dwdfrs.—Adenacauthus acuminatus, N. ab E. 

2 T 2 
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in Wall. PI. As. rar. iii. p.84, et DC. 1. c. p. 197 (excl. syn.—Ruel- 

lia Sabiniana, Lodti. Bot. Cab. t. 171-)> 
Hab. In Burmah, Wall. Cat. 7153!; in provincia Tenasserim, Heifer, 

n. 3041, Kew Distr. n. G114. 

The figure of Strobolantlies Sabiniamts in the ‘ Botanical Ca¬ 

binet,’ and which Nees von Esenbeck, in the ‘ Prodromus,’ refers 

to this species, is a very good representation of S. Snbinianus. 

It is difficult to understand why Nees von Esenbeck considered 

the above plate a figure of S. acuminatus. S. acuminatiis is a 

rare plant; specimens of it occur only in a few sets of the Wal- 

lichian Herbarium, and one or two specimens have been collected 

by Heifer. It is nowhere in cultivation. 

61. S. PECTiNATUs, T. Anders.—Ruelliapectinata, IFa?/. Cat. 2356. S. 

echinatus, N. ab E. in Wall. PI. As. rar. iii. p. 85 ; DC. 1. c. p. 181. 

Hab. In montibus Khasiai, Wall. Cat. 2356!, Griffith'.; in montibus 

IlimalaysE Sikkimensis propc Darjeeling in sylvis temperatis Querci et 

Castanete, ad alt. 5000-7000 ped., T. Thoms.!, T. Anders.! 

62. S. SiMONsii, T. Anders.—Caule fruticoso, tomentoso; foliis pe- 

tiolatis, lanceolatis, obliquis, basi acutis, apice acuminatis, margine 

serratis, supra bispidulis, ad nervos pubescentibus, subtus pallidis, 

tomentosis, petiolo pubescente; capitulis pleruinque axillaribus, pe- 

dunculatis, solitariis, binis vel ternatis, abbreviatis, tomentosis; 

bracteis comraunibus 2, foliosis, lanceolatis, basi integris, apice den- 

tatis, utrinque tomentosis; bracteolis lineari-lanceolatis, acutis, uni- 

nerviis, integris, utrinque pubescentibus, apice ciliatis; calyce pro- 

funde 5-partito, segmentis linearibus acutis, seqnalibus, uninervns, 

e.xtus pubescentibus; corolla infundibnliformi, elongata, fere recta, 

glabra; capsula elongata, sublineari, glabra, tetrasperma. 

Hab. In Assam ad Kamroop, Griffith, n. 249 !; in colUbus “ Dewangiri 

dictis, Simons'. 

Planta frnticosa, habitu S. pectinati. Folia 3s-64 nnc. louga, 1"2 

line. lata. Bractece 14-2 nnc. long;e, bracteolas et calycem longe su- 

perantes. Corolla fere 2 unc. longa. Alabastrum luteum 

Griffith). 

63. S. geabratus, N. ab E. in Wall. PI. As. rar. iii. p. 85, cum syn., 

et DC. 1. c. p. 183. 

Hah. In montibus Kbasioe, Wall. Cat. 23901, Griffith !, Simons ! 

64. S. GRACILIS, T. Anders.—Caule suffruticoso, erecto, gracili, tetra 

gono, glabro; foliis breviter petiolatis, lanceolatis, apice caudatis, 

margine serratis, utrinque glabris, subtus pallidis, floralibus in pe* 

dunculo scssilibus ; capitulis a.xillaribus, in pedunculo gracili simpbe* 

solitariis, vel in cymulis paucifloris dispositis; bracteis glumaceis, lan¬ 

ceolatis acutis, basi cucullatis, glabris, uninerviis, bracteolis bracteis 

omniuo similibus; calycis segmentis brevibus, subulatis, uno longior^* 
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extns glandulosis, intus glabris; corolla elongata, infundibulifonni, 

tubo sursum curvato. 

hub. In montibus KhasliO, Griffith!; in umbrosis provinciae Misbnii, 

Herb. Griffith, Kew Distr. n. 6116! 

Planta suffrnticosa. Caulis adscendens, gracilis, foliosus, glaber. Folia 

oblique lanceolata acuta, serrata, breviter petiolata, 4-6 unc. longa, 

1^-2 unc. lata; floralia parva, sessilia, 4-6 lin. longa. Pedunculus 

geniculatus, deflexus. Bractece et bracteolce glumaceae, glaberrima:, 

4-9 lin. longse. Calyx 2^ lin. longus. Corolla unc. longa, tubo 

purpureo-venoso, limbo cmruleo-purpureo {fide Griffith). 

65. S. NUTANS, T. Anders.—Goldfussia nutans, N. ab E. in Wall. PI. 

As. rar. iii. p. 88, et DC. 1. c. p. 1/4.—R. strobilina. Wall. Cat. 
2362. 

Hab. In montibus Nepal, Wall. Cat. 2362! 

Sect. 4. Goldfussia. Flores spicati, spicis per anthesin nudis, bracfeis 

cito deciduis. 

66. S. GLOMERATus, T. Anders.—Goldfussia gloraerata, N. ab E. in 

Wall. PI. As. rar. iii. p. 88, et DC. 1. c. p. 1/3.—Ruellia glomerata, 

Wall. Cat. 2361. 

Hab. In sylvis montanis Khasianis, Wall. Cat. 2361 !, Griffitkl, Hook, 

fil, et T. Thoms.], Oldham]', in montibus Burmannicis “Taipo” 

dictis, ad alt. 3000 ped., atque prope fluvium Salwen, Brandis I 

67. S. capitatus, T. Anders.—Goldfussia capitata, N. obE. in Hall. 

PI. As. rar. iii. p. 88, et DC. 1. c. p. 1/3, cum syn. 

Hab. In sylvis umbrosis tropicis Himalaya?, Nepal, Wall. Cat. 2.151 !; 

Sikkim, ad alt. 1500-6000 ped., T. Thoms.!, T. Anders.; Bhotan, 

Griffdh !; Assam, Masters!, Simons !; in montibus Burmannicis 

“ Karen ” dictis. Mason! 

68. S. Brandish, T. Anders.—Caule debili, subherbaceo, jjilis glandu¬ 

losis patentibus, incano pubescente; foliis longe pctiolatis, lanceolatis 

vel ovato-lanceolatis, apice acuminatis, basi in petiolo decurren- 

tibus, margine serratis, supra glabriusculis, subtus incano tomen- 

tosis ; floribus in capitulis brevibus terminalibus axillaribusquc cun- 

gestis; bracteis spathulatis, utrinque pubescentibus, subtus incanis; 

bracteolis linearibus, dense tomentosis ; calycis segnicntis lincaribus, 

nlbido tomentosis, ciliatis; corolla curvato-infundibuliformi, glabra, 

limbi lobis parvis rotundatis; staminibus brevibus, inclusis, glabris; 

capsula subovata, apice pubescente. 

Hab. In sylvis montanis sempervirentibus “ Tongoo ” regni Burmah, ad 

alt. 4(K)0 ped., Brandis ! 

Planta debilis, pubescentia incana. Caulis subtetragonus, pubescens, ad 

nodes tumidos longe ciliatus. Folia valde petiolata, 3-6 unc. longa, 

a'H unc. lata. Capitula pedunculata; pedunculus 5 unc. longus. 

Bractece variae, semper spatbulatse, 5-8 lin. lougae. Corolla calycis 
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scgmentis quadruple lougior, glaberrima, li unc. longa, purpurea ? 

Capsula tetrasperma, 4-5 lin. longa. Semina ovata; testa ciliata. 

6.9. S. BICEPS, T. Anders.—Goldfussia biceps, N. ab E, in Wall. PI. 

As. rar. iii. p. 88, cum syn., et EC. 1. c. p. 172. 

Hab. In Burraah ad Taongdong, Wall. Cat. 7161! 

70. S. LAMiiFOLius, T. Anders.—Goldfussia lamiifolia, JV. ab E. in 

Wall. PI. As. rar. iii. p. 88, cum syn., et DC. 1. c. p. 171* 

Hab. In montibus Ilimalayse, ad Nepal, Wall. Cat. 2847 !; in Sikkim, 

Griffith I; in montibus Kliasim, Goldfussia, n. 26, in herb. Hook, 

fil. et T. Thoms.! In liorto botanico Calcuttensi culta. 

71. S. coLLiNUS, N. ab E. in Wall. PI. As. rar. iii. p. 86, cum syn., 

et DC. 1. c. p. 192. 

Hab. In locis collinis insulae Penang, Wall. Cat. 2343! 

72. S. GLUTiNosus, iV. ab E. in Wall. PI. As. rar. iii. p. 86, cum 

syn., et DC. 1. c. p. 194. 

Hab. In montibus Ilimalayae a Nepal usque ad Ilasora in gradu lat. 

bor. 35 ; Nepal, Wall. Cat. 2350 !; in Hasora, Stewart! 

73. S. ALATus, N. ab E. in DC. 1. c. p. 194.—Ruellia urticifolia. Wall. 

Cat. n. 2346. 

Hab. In sylvis montanis regionis temperatae Himalayas ; in Nepal, W all. 

Cat. 2346!; Sikkim in valle fluvii Runjeet, ad alt. 5000 ped., T. 

Anders.; in Gharwal ad Kunjoor, alt. 6500 ped., T. Anders.; ad 

Simla, T. Anders., T. Thoms.!; in Kashmir ad Ruttun Pir, Stewart! 

71. S. KXTENSUS, N. ab E. in DC. 1. c. p. 195.—Goldfussia extensa, 

N. ab E. in W^all. PI. As. rar. iii. p. 88. 

Hab. In montibus Kliasim, ad alt. 4000 ped., W^all. Cat. 7160!, Hook, 

fil. et T. Thoms.!, Griffith!, Oldham !, Simons ! 

75. S. IXFLATUS, T. Anders.—Caule tereti, pubescente; foliis petiolatis, 

lanccolatis, acutis, margine serratis, utrinque molliter pubescentibus; 

floribus plenimque solitariis, sessilibus, rarissime terminalibus, snb- 

j)aniculatis ; bractcis foliosis, spathulatis, pubescentibus; bracteolis 

2, minutis, subulatis; calyce acqualiter 5-partito, segmentis linearibus, 

uninerviis, pubescentibus; corolla valde curvata, pubescente, in ala- 

bastro incano-tomentosa, tubo brevissimo, limbo magno, inflate, lobis 

brevibus, rotundatis; capsula elongata, apice mucronata, glabra. 

Hab. In Sikkim, ad alt. 5000-8000 ped.. Hook. iii. et T. Thoms. 

n. 28 ! 

Planfa, caulibus veteribus cxceptis, pubescentia fusca obtccta. loha 

in specimine manco 1-2 unc. longa, .5-8 lin. lata. Bracteolw mi- 

nutac, ad b.asin calycis adpressm, 1-2 lin. longae. Calyx post an- 

thesin accrescens, jtcr anthesiu 4 lin. longus, post anthesin 6-7 

longus, capsulam a;quans. Corolla extus pubcscens, calyce triplo 

longior, staminibus inclusis. 
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7(>. S. ATROPURPUREUS, N. ob E. ill JVall. PL As. rar. iii. p. S(\, el, 

DC. 1. c. p. 195.—Ruellia atropurpurea, IVall. Cat. ii. 2.'39H. 

Hab. In sylvis temperatis montium Himalaya), ad alt. GOOO pcd.; in 

Nepal, IVall. Cat,, 2398 !; Kunawur, Vicary !; Laka, Edejeworth !; 

Kumaon, T. Anders. ! 

77- S. Wallichii, iV, ah E. in Wall. PI. As. rar. iii. j). 87, ct DC. 1. c. 

p. 193, cum syn.—Goldfussia Thomsoni, Hook, in Bot.Mag. t. 5119. 

Hab. In niontibus Hinialayse a Sikkim usque ad flumen Chenab: in 

Sikkim, ad alt. 6000-10,000 ped., Hook. fil. et T. 'Thoms. I, T. 

Anders, n. 1043!, 1044!, 1045!, 1048, 1058!, 1071!; in Nepal, 

Wall. Cat. 2371 A !; in monte Mahassoo prope Simla, Edgeworth I; 

Kishtwar et Jamu, 7\ Thomson! 

78. s. UROPHYLLus, N. ob E. in DC. 1. c. p. 192, cum syn. 

Hab. In montibus Khasimad Pundooab, Wall. Cat. 2344 !; in Sikkim, 

inter Kursiong et Malialderam, ad alt. 5500 pcd., 7’. Anders.; in mon¬ 

tibus Himalaya orientalis, herb. Griffith, Kew Distr. 11. 6125 ! 

79. S. PENTSTEMONOiDES, T. Aiidcrs. — Ruellia pentstcmonoides, 

Wall. Cat. 2340.—R. cephalotes. Wall. Cat. 2352.—Goldfussia 

pcntstemonoides, N. ab E. in Wall. PI. As. rar. iii. p. 88, ct DC. 

1. c. p. 175.—G. Dalhousiana, N. ab E. in DC. 1. c. p. 1/4. 

Hab. In montibus Himalaya) temperatis, vulgaris ab alt. 5000 jied. 

usque ad 10,000 : Sikkim, Hook. fil. et T. Thoms., 'T. Anders, n. 1037,. 

1038, 1052, 1060; Nepal, Wall. Cat. 2340!, 2.352!; Kumaon ct 

Ghurwal, Strach. et Winter.'., T. Anders.-, Simla, Griffith'., T. 

Anders.; ad Dliarmsala, Edgeworth i 

80. S. CRAT.«GiFOLius, T.Anders.—Caule erecto, diffuso,glabro, juniore 

tetragono; foliis sessilibus, ovatis, spathulatis, ra.arginc crenatis, siq)ra 

Hneolatis, subtus glabris, jiallidis; floribus in pseudo-capitulis laxis, 

pcdunculatis, axillaribus, capitulis 3-5-floris, deflexis, sericeis; brac- 

teis herbaceis, lanceolatis, margine ciliatis, extus glandulosis, hir- 

sntis; bracteolis calyci conformibus, linearibus, cdiatis, cah ce pro- 

funde et inaequaliter 5-partito, segmentis linearibus, margine ciliatis; 

corolla infundibuliformi, recta, tubo brevi, angusto, limbo amplo, lobis 

inagnis, rotundatis, patentibus; staminibus inclusis. 

Hab. In provincia Tenasserira prope Moidmein in sylvis montanis. 

Parish, 413! 

Caulis glaber. Folia herbacea, apice acuta, I5—2 unc. longa, 8 liu. lata. 

Capitula laxa, in pedunculis foliosis axillaribus terminalia ; folia tloralia 

j)arva, rotunda. j3rac/e«» parva), inconspicuae. Coro//« iiitegra, glabra, 

1 Unc. longa, 

S. DISCOLOR, T. Anders.—Goldfussia discolor, N. ab E. in DC. 

c- p. 172. 

Hab. In montibus Hiraalayac ad Bbotan, Griffith, 2399 !; in valle As- 

samica, Wallich'., Griffith'., MacClclland'., Masters'., Jenkins'.; in 
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. collibus “Naga” dietis, Masters\, Simons'.; ad ripas fluniinis 

“ Dikho ” dicti, Masters ! ; in niontibus Kliasias, Griffith, Kew Dist. 

6120 !, Simons !, Hook.fil. et T. Thoms. ! 

82. S. isoPHYLLUS, T. Anders, in Cat. PI. Ilort. Bot. Calcutt. p. 43. 

—Goldfussia isophylla, N. ab E. in B'all. PI. As. rar. iii, p. 88, et 

DC. 1. c. p. 176. 

Hab. In Assam, Griffith!; Sylhet, WulUch! In borto botanico Calc, 

cultus, et inde in omnes hortos botanicos tropicos introductus. 

83. S. AxisopiiYLLUS. T. Anders, in Cat. PL Hort. Bot. Calc. p. 43. 

—Ruellia anisophylla. Hook. Exot. FI. t. 101. — Goldfussia aniso- 

pbylla, iV. ab E. in Wall. PL As. rar. iii. p. 88, et DC. 1. c. p. 176. 

—Ruellia persicifolia. Griff. Posth. Papers, vol. ii. p. 70, n. 1089. 

Hab. In moutibus Khasia?, Wall. Cat. 234!) !, Griffith herb, propr. 1089 !, 

Hook.fil. et T. Thoms.!, Simons !; in collibus “ Rooprai ” et “ Dc- 

wangaree ” dietis, Simons ! 

84. S. Thomsoni, T. Anders.—Suffniticosus, glaber; caule gracili, 

sulcato ; foliis petiolatis, inrcqualitcr ovatis, basi in petiolo decur- 

rentibus, apice longe acuminatis, niarginc acute senatis, su])ra glabris, 

subtus pallidis; spicis axillavibus, siinplicibus vel ramosis, laxis, foliis 

brevioribus vel interdum longioribus; floribus sessilibus, solitariis, op* 

positis; bracteis minutis, spathiilatis; bracteolis linearibus, bracteis 

paulo longioribus ; calycis seginentis linearibus, acutis, glabris vel vis- 

cosis, uno caeteris longiore, post antliesin accrescentibus; corolla in- 

fundibuliformi, curvata, extus j)ubesccnte, limbi lobis parvis ; capsula 

ovato-lanceolata, mucronata, pubcscente. 

/3. serratifolius. Robustior, foliis longissime acuminatis, acute serratis, 

valde nervosis ; spicis elongatis, ramosis. 

Hab. In vallibus bumidis interioribus Sikkim, ad alt. 2000-6000 ped.. 

Hook. fit. et T. Thoms. Goldfussia, no. .30!, T. Anders, herb. Sikkim. 

n. 1037 !, 1041 !, 1042 !, 10481, 104!)!, 1050 ! 

Var. ^ ad ripas fluminum Kulhait et Ruinaum T. Thoms. 1, T. Anders. 

Sect. 5. Secundiflori. Flores spicati; spicis secundis, i^oudfioris: 

bracteis mimitis. 

85. S. DiVARiCATUS, T. Anders.—Ruellia divaricata. Wall. Cat. 2372. 

—Goldfussia divaricata, N. ab E. in Wall. PL As. rar. iii. p- 89, ft 

DC. 1. c. p. 176. 

Hab. In sylvis umbrosis temperatis Ilimalayae, ad alt. 6000-10,000 ped., 

in Nepal, Wall. Cat. 2372!; in Sikkim, Hook.fil. et T. Thoms.!, T. 

Anders, herb. Sikkim. 10331, 10341, 10351, 10361; in montibus 

Kbasias, ad alt. 50(K)-6000 ped.. Hook. fil. et T. Thoms. 1 Simons, 

4821, in herb. Hort. Bot. Calc. 

86. S. Panichaxga, T. Anders.—Ruellia Paniebanga, WalL Cat. 

2387*—Asystasia Paniebanga, N. ab 1^. in DC. 1. c. p. 167. 

Hab. In montibus Khasiae prope Silhet, Wall. Cat. 2387 B 1 
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87. S. BoijuHAAVioiDES, T. Anders.—Planta laxa ; caule debili, tereti, 

glabro ; foliis caulinis longe petiolatis, ovatis, aciiminatis, basi in pe- 

tiolo clecurrentibus, niargine obtuse serratis, supra viridibus, plc- 

rumque glaberrimis, subtus glaucis; floralibus sessilibus, cordatis, apice 

acutis; floribus remotis, in spicis a.\illaribus elongatis paucifloris, seu 

in paniculis terminalibus; bracteis parvis, late obovatis obtusis, extus 

sparse glaudulosis; bracteolis et bracteis aequalibus, linearibus, sub- 

acutis ; calycis seginentis late linearibus, uninerviis, extus glaudulosis, 

bracteolis quadruplo longioribus, post anthesin accrescentibus; co¬ 

rolla fere recta, glabra, tubo brevi, limbo elongato inflate, lobis aequa- 

libus parvis rotundatis; staminibus inclusis, filamentis ligulatis gla- 

bris ; capsula lanceolata acuta, glabra, tctrasperma, seminibus magnis. 

Hub. In inontibus Kliasim, ad alt. 4000-5000 ped., Hook. fil. et T. 

Thoms., Goldfussia, n. 2/ !, Simons I; in locis subtropicis montium 

Ilimalaym ad Sikkim, alt. 5000 ped., T. Thoms. ! 

Folia inferiora petiolata, 4-8 unc. longa, H-3 unc. lata. Spica longi- 

tudine varias, jderumque 3-4 unc. longm. Flores in pedunculo ses- 

siles. Bractece 2 lin, latm. Calyx 2^ lin. longus, demum b lin. 

longus. Corolla cmrulea, 1 unc. longa. Capsula 7 lin. longa, glabra 

vel subglandulosa. 

88. S. KUBESCENS, T. Aiidei'S.—Caule erccto, ramoso, versus basin 

tereti, superne subtetragono, glabro, interdum hirsuto; foliis variis, 

inferioribus brevibus, petiolatis, lanceolatis, utrinque acute acumi- 

natis, niargine serratis et subspinuloso-ciliatis, utrinque aspero-hir- 

sutis, rubcscentibus; foliis caulinis et superioribus sessilibus, basi cor¬ 

datis, apice acutis, margine undulatis, utrinque glaberrimis, rarius 

siqna hirsutis, in sicco supra atris subtus rubcscentibus ; spicis glabris, 

axillaribus, solitariis, paucifloris, vel terminalibus, subpaniculatis; flo¬ 

ribus parvis, remotis, subsecundis; bracteis ovatis, obovatis vcl ro- 

tundis; bracteolis ininutis, ovatis; calycis seginentis requalibus, li- 

neari-lanceolatis, uninerviis, glabris vel e.xtus glaudulosis, accre¬ 

scentibus ; corolla ainpla, tubo dilatato, paulo incurvo, lobis valde 

divisis; capsula ovato-lanceolata, acuta, glabra.—Goldfussia, 309, 

Griff, Posth. Pajiers, vol. ii. p. 20. 

Hub. In montibus Kbasiie, Grffth, herb, propr. 309, Kew Distr, 

6108. 

Planta erecta rubescens. Folia crassa, in sicco margine revoluta, in¬ 

feriora 3-5 unc. longa; caulina parva, decussata. Spica patentes, 

pauciflorae, adscendeutes, 4-6 unc. longa;. Flores abortu solitarii, se- 

cundi, sessiles. Bracteee du®, opposit®, una parva vacua. Calyx 

bracteis et bracteolis duplo longior, fere ad medium divisus. Corolla 

unc. longa, cmrulea {fide Griffith). 

89. S. HELicTUs, T. Anders.—Caule erecto, tetragono, sulcato, glabro; 

foliis petiolatis, ovato-lanceolatis, basi in petiolo decurrentibus, 

apice acuminatis, margine acute serratis, rarissime subintegris, supra 
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glabris, subtus pallidis et molliter tonicntosis, valde nervosis; spicis 

axillaribus, simplicibus vel dichotomis, elongatis, filiformibus, geni- 

culatis, flexuosis, paucifloris ; bracteis linearibus, elongatis, oppositis, 

una florifera, altera vacua breviore; bracteolis parvis subulatis; llo- 

ribus breviter pedimculatis, abortu solitariis, alternis; calycis seginentis 

magnis, linearibus acutis, uno paulo breviore, glabris, rarius glan- 

dulosis; corolla ampla, inllata, glabra, tubo brevi, limbo curvato, in- 

flato, ad lobos constricto, lobis a:qualibus, rotundatis, patentibus, ajiice 

emarginatis; capsula lanceolata, acuta, glabra, calyee breviore, tetra- 

spermo.—Ecbinacanthus calyeinus, N. ab E. in DC. 1. c. p. 168.— 

Asystasia calycina, N. ah E, in Wall. PI. As. rar. iii. p. 90. 

Hab. In sylvis temperatis montanis Assam et Khasim, herb. Griffith., 

Kew Distr, n. 6121!; Sikkim in vallibus temperatis interioribus, 

T. Thoms.!; in quercetis et sylvis laurineis ad ccenobium Sikkim- 

mense “Doobdi” dictum, ad alt. 5500 ped., T. Anders. 

Planta amabilis, 1—2-pedalis. Caulis adscendens, glaber. Folia in 

planta Assamica sparse hirsuta, 3-6 une. longa, 1-2 unc. lata. Spicce 

4-8 unc. longse, plerumque adscendentes. Calyx profunde divisus, 

8 lin.-l unc. longus. Corolla ])ulcherrima, conspicua, lacteo-alba, 

11-2 unc. longa; tubo calyce occulto. 

90. S, SECUNDus, T. Anders.—Caule tetragono, sulcato, glabro; folds 

petiolatis, ovato-lanceolatis, rarius lanceolatis, utrinque acutis, apice 

acuminatis, marginc plerumque serratis, interdum undulatis, utrinque 

glabris; spicis simplicibus, terminalibus, rarius axillaribus, erectis 

(])cudulis,Griffith), paucifloris; floribus reraotis, solitariis, oppo¬ 

sitis, dcclinatis ; bracteis bracteolisque deciduis : calyce profunde di- 

viso, seginentis elongatis, linearibus, glabris, superiore emteris lon- 

giore; corolla infundibuliformi, curvata, tubo brevi, lobis parvis ro¬ 

tundatis erectis, alabastro extus tomentoso ; staminibus inclusis. 

Hab. In Assam, Masters, 99 1 et 341 !, Simons, no. 23 in herb. Kew.!, 

Jenkins I; in montibus Mishmi, Griffith \ 

Suffrutex 4-5-pedalis. Folia sparsa, viridia, subtus glabra, purpureo- 

sanguinea, magnitudine variabilia, 2-9 unc. longa, 1-4 unc. lata. Spicee 

6-12 unc. longse. Flores sessiles, ebracteati. Corolla lutea, tubo 

purpureo-fusca. 

Sect. 6. Paxiculati. Flores paniculati; bracteis et bracteolis her- 

baceis, calyce minoribus ; calycis segmentis (cqualibus. 

91. S. LAXCEiFOLius, T. Aiiders.—Caule fruticuloso, tereti, cortice in- 

cano minute furfuraceo; foliis petiolatis, lanceolatis, apice acuminatis, 

margine crenatis, utrinque glabris vel subtus lineolatis, paniculis ter- 

minalibns, dichotomis, glandulosis, tomentosis; floribus solitariis, op¬ 

positis; bracteis subulatis, calyce dimidio brevioribus; bracteis brac¬ 

teolis paulo longioribus, linearibus; calycis seginentis herbaceis, line* 

aribus, tomentosis; corolla elongata, aiiguste infundibuliformi, recta, 

lobis ovato-rotundatis. 
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Hab. In provincia Tenasserim, Parish, 4021 

Fruticulus pallulus. Folia utiinque acuminata, subtus fere incana, 

4-8 unc. longa, 1-2 unc. lata; petiolo 1 unc, longo. Paniculce G- 

unciales vel longiores, molliter pubescentes, pilis glandulosis paten- 

tibus aspersis. Calyx 6 lin. longus, segmentis aequalibus pube- 

scentibus. Corolla extus pubescens, l l-lf unc. longa, portione in- 

fimdibuliformi gradatim in tubum transeunte. 

02. S. FLAcciDiFOLius, N. ab E. in DC. 1. c. 194.-—S. Cliampioni, T. 

Anders, in Bentli. Flora Hongkong, p. 261, cum syn. 

Hah. In montibus provincire Assam, Masters !, Jenkins, 1387 !; in mon- 

tibus Khasias, Simons !; in collibus provinciae Mishmi, Griffith ! In 

montibus interioribus Burmah, propter succum infectorium cultus. 

Distr. China!, Hongkong! 

This is the plant that yields the bine dye called by the As¬ 

samese “ Eoom.” Although the plant is indigenous, it is said 

to he cultivated by the Assamese near their dwellings. It is also 

cultivated by the tribes in the Mishmi hills. Dr. Brandis, Con¬ 

servator of Forests, has sent me specimens of this plant from the 

Karen hills, where it is cultivated for the dye obtained from it. 

I also possess a specimen from Mr. Fortune, who says of it, “ a 

plant largely cultivated in the province of Chekeang (China) for 

the blue dye it produces.” An examination of a A ery extensive 

suite of specimens from Eastern Bengal and Burmah, as Avell as 

of Mr. Fortune’s Chinese plant, and of additional specimens sent 

to me by Dr. Hance, of Whampoa, enables me to identify my S. 

(Cliampioni Avith ISTees von Esenbeck’s plant. 

93. S. Griffithiaxus, T. Anders.—Triacnantlius GrifHtliianus, A. ab 

E. in D. C. 1. c. p, 169. 

Hab. In montibus Khasise, alt. 3000 pcd., Griffith!, Hook. fil. et T. 

Thoms.! 

9 l. S. coLORATUs, T. Anders.—Goldfussia colorata, N. ab E.in Wall. 

PI. As. rar. hi. p. 89, et DC. 1. c. p. 176, cum syn. 

Hah. In montibus vallis Assamicse, Griffith, 2402!, Masters'., Simons'., 

Jenkins !; in montibus Khasiae, Hook. fd. et T. 2horns. In liorto bo- 

tanico Calcutt. cultus. 

Jlo. s. CRINITUS, T. .4«(fers.—Goldfussia crinita, A^ ab E. in DC. 

I- c. p. 176. 

Hab. In Assam, Griffith, 12801, Masters'., Simons'. 

(orolla alba fidcMasters, cmruleo-purpurea fide Griffith. 

96. S. Mastersi, T. Anders.—Caule erccto, dicbotome ramoso, tc- 

tragono, sulcato, glanduloso-viscoso; foliis superioribus subscssi- 

libus, lanceolatis, acutis, margine serratis, subglabris; floribus pa- 

niculatis, laxis, viscosis; paniculis dicbotQme ramosis, erectis; pedi- 
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cdlis elongatis, plerumque imifloris ; bracteis lanceolatis acutis, sparse 

glandulosis, deciduis; calycis segmentis sequalibus, linearibus, extus 

glanduloso-viscosis; corolla infundibuliformi, suberecta, glabra, limbi 

lobis parvis, non patentibus ; staminibus inclusis ; capsula oblanceo- 

lata, elongata, ad apicem glandulosa, tetrasperma. 

Hab. In Assam, Masters!, Simons! 

I have seen of this species three very imperfect specimens, 

Avith a few detached leaves and the remains of one or tAvo floral 

ones still adhering to the specimens. Tlie lax elongated panicles 

of floAvers distinguish this plant from S. glandulosus, to Avhich, 

judging from the shape of the corolla and capsule, it appears to 

be very nearly allied. 

Sect. 7. Lbptacanthus. Flores laxe paniculati, bracteis plerumque 

deciduis ; calycis segmentis intequalibus, duobus longioribus ; capsula 

magna, ovoidea. 

97. S. microcarpus, T. Anders.—Caule inferne subtereti, supra nodos 

tumido, supernc tetragono, sulcato; foliis petiolatis, ovatis, apice acu- 

minatis, margine grosse serratis, utrinque hispidis, patentim venosis; 

paniculis axillaribns et terminalibus, ascendentibus, paucifloris, viscoso- 

glandulosis; floribus sessilibus, oppositis; bracteis ovatis, margine 

ciliatis, deciduis; bracteolis parA'is, subulatis, glabris; calyce ultra me¬ 

dium quinque-j)artito, segmentis duobus cmteris longioribus, line¬ 

aribus acutis, glanduloso-ciliatis; corolla infundibuliformi, glabra, 

tubo brevi, paulo curvato, limbo amplo; staminibus inclusis; capsula 

glabra, parte stcrili liiicari, fcrtili ovata mueronata. 

Hab. Locus natalis incertus est, sed forsan provincia Tenasserim; in 

herbario Helferiano exemplum vidi. 

Plant a 1-2-pedalis, crecta. Folia basi insequalia, hispida, herbacca, 

4-8 unc. longa, 2-3^ unc. lata. Paniculce caulinae inferiores graciles, 

1-2 unc. long®, superiores 4-6 unc. long®, ramosm. Calyx 3-4 lin. 

longus. Corolla 9 lin. longa; tubo in limbum abrupte transeunte. 

Capsula calycem longitudine scquans. 

98. S. Beddomei, T. Anders.—Caule erecto, glabro, foliis sessilibus, 

laneeolatis, apice aeuminatis, basi auriculatis, ample.xicaulibus, margine 

serratis, utrinque glabris; paniculis raniosis; pedunculis et pedicelhs 

glabris vel viscosis; floribus remotis, solitariis, oppositis ; bracteis par¬ 

vis, lanceolatis vel linearibus; bracteolis linearibus, bracteis longiori¬ 

bus ; calyce fere ad basin quinque-partito, segmentis linearibus, glabris 

vel apice viscosis ; corolla arcuata, tubo fere nullo ; capsula ovoidea, 

glabra, apice acuta, mueronata. 

Hab. In montibus Anamallay, Beddome! 

Frutex 20-30-pedalis. Folia 3-8 unc. longa, l-J-2 unc. lata. Panicul^ 

terminales 6-10 unc. long®. F/orcs subsessiles, erecti. Calyx 
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mentis insequalibus, 6 lin. longus. Corolla glabra, I unc. longa. 

Stamina inclusa. Capsula 8 lin. longa. 

99. S. SEXENNis, N. ab E. in DC. 1. c. p. 18".—S. argutus, N ab E. 

in DC. 1. c. p. 188.—S. cerinthoides, N. ab E. in herb. Hook. 

Var. hirsutissimus, T. Anders, in Thw. Enum. PI. Zeyl. p, 229.—S. hir- 

sutissimus, IV. ab E. in DC. 1. c. p. 187. 

I Jab. In Zeylania prope Newera Elba, Walker, Thwaites, C. P. 66!, 

2593!, 2594 !; var. hirsutissimus, C. P. 3626! 

100. S. HELicoiDES, T. Anders, in Thw. En.Pl. Zeyl. p.229.—Lepta- 

cantlius helicoides, N. ab E. in DC. 1. c. p. 1/0. 

Hab. In Zeylania ad provincias Hantani et Ambagamowa, ad alt. 3000 

ped., Thwaites, C. P. 1980! J. Watson! in herb. H. B. C. 

101. S. RUBICUNDUS, T. Anders.; non S. rubicundus, T. Anders, in Thw. 

En. Pi. Zeyl.—Leptacanthus rubicundus, N, ab E. in Wall. PI. As. rar. 

iii. p. 90, et DC. 1. c. p. 170. 

Hab. Certissime in peninsula Indite orientalis, Wight in herb. Wall. 2337 ! 

102. S. PULCHERRiMus, T. Anders. 1. c.—Leptacanthus Walkeri, N. ab. 

E. in DC. 1. c. p, 170. 

Hab. In montibus Nilgiri ad Neddiwattam, alt. 6000 ped., 11 ight!, 

Mclvor], T. Anders.; in provincia centrali Zeylania;,ad alt. 4-7000 ped,, 

C. P, 266 !, 301! 

103. S. PANicuLATUs, T. Anders. Caule erecto, tereti, glabro; folds 

petiolatis, lanceolatis, longe acurainatis, margine subintegris, utrinque 

leviter tomentosis; paniculis tenninalibus, elongatis, laxis, demum 

filiformibus, glanduloso-villosis; floribus opjmsitis vel subsccundis, 

bracteis oppositis, tequalibus, linearibus vel subulatis, glabris, bractcolis 

niinutis, saepissime ad papillas reductis; calycc subcampanulato, ad 

medium 5-partito, sparse glanduloso-villoso, laciniis suba;qualibus; 

corolla subinfundibulifornii, glabra, limbi lobis parvis, erectis; sta- 

minibus inclusis; capsula ignota.—Strobilanthes rubicundus, 1, 

Anders, in En. PI. Zeyl. excl. syn. 

Hab. In Zeylania in arvis Satfragam et Ambagamowa, Thwaites, C. P. 

3351 ! in sylvis Wynaad, ad alt. 3000 ped., Beddome\ 

Planta 4—5-])edalis. Folia herbacea, 4-8 unc. longa, J-H unc. lata. 

Panic«l<c laxac, ramosa;, I-I3 ped. longac. Pedicelli breves, filiformcs. 

Bractece longitudiiie variabiles, 4 lin.-l unc, longa;. Calyx 2^-3 lin, 

longus. Corolla violacca, 1 unc. longa. 

Species incerta sedis. 

104. S. DENTicULATU.s, T, Anders.—Ruellia denticulate. Wall. Cat. 

-418.—Asystasia denticulate, N. ab E. in JFall. PI. As. rar. iii. p, 89, 

et DC. 1. c. p. 164. 

Hab. Khasia, Wall. CaL 2418! ; in montibus Patkay Assam superioris, 

Griffith! 
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105. S. spiCATUS, T. Anders. Caule tetragono, sulcato, raxnis adscen- 

dentibus; foliis subsessilibus, ovatis vel ovato-lanceolatis, acutis, basi 

subcordatis, margine acute serratis, supra tomentosis, subtus pallide 

pubcsccntibus ; spiels in ramis terminalibus, elongatis ; floribus ses»i- 

libus, solitariis, opjiositis; bracteis foliosis, ovatis, pubescentibus; 

bracteolis parvis, herbaceis, spatliulatis; calyce lierbaceo, pubescente, 

segmentis linearibus, inacqualibus, uno caeteris longiore; corolla elon- 

gata, infundibuliformi, paulo curvata, glabra; capsula oblanceolata, 

apicc glandulosa, tctrasperma, valvis naviculaeformibus, seminibus 

xnaguis. 

Hab. In montibus Khasiae supra Nunklow, Sunons ! 

Planta (corolla excepta) omnino molliter pubescens. Folia herbacea, 

1- 3 unc. longa, ^-1 unc. lata; floralia in bracteas transeuntia. Bractea 

longitudine variabiles, 3-6 lin. longae, utrinque pubescentes. Bracteolce 

calyce dimidio breviores. Calyx 5 lin. longus. Corolla 1] unc. longa. 

106. S. SAi.iciFOLius, T. Anders. Caule subtereti; foliis sessilibus, 

spathulate lanccolatis acutis, margine remote serratis; capitulis pedun- 

culatis, brevibus, axillaribus, sparse hirsutis; bracteis parvis, ovatis, 

' glabris; bracteolis lanceolatis, viscidis, hirsutis; calycis segmentis 

inacqualibus, lineari-lanceolatis, viscide hirsutis, uninerviis; corolla 

valde infundibuliformi, tubo constricto, recto; staminibus brevibus, 

inclusis. 

Uab. Locus natalis ignotus cst. Exeiujdum unicum adest in lierbano 

rnco proprio, Londini emptum. 

Planta suffruticosa, glabra. Caulis subteres, ad nodos plerumque tetra- 

gonus. Folia sessilia, glabra, subtus pallida, fere glauca, 1-2 unc. 

longa, 3-6 lin. lata. Pedunculus folia aequans vel paulo brcvior, 

bracteas 2 vel 4 vacuas gerens. Flores in capitulo 2-4. CaZi/x viscido- 

hirsutus, 6 lin. longus, 1 lin. latus. Corolla extus glabra, intus ad 

labium inferius hirsuta, lobis pair^'is, adscendentibus. 

10;. S. Falconeri, T. Anders. Caule tetragono, longissime ciliato; 

foliis floralibus subsessilibus, ovatis, acutis, margine serratis, utrmqne 

hirsntis; capitulis in ramis terminalibus, abbreviatis; floribus approxi- 

matis; bracteis herbaceis, ovatis, hirsutis; bracteolis linearibus, bu- 

sutis, uninerviis; calyce profunde 5-partito, segmentis sequalibus, 

linearibus, utrinque hirsutis; corolla recta, extus paulo hirsuta, limbi 

lobis parvis, adscendentibus; staminibus inclusis; capsula apice tomen- 

tella, valvis navicultcformibus, retinaculis maguis, acutis; seminibus 

ovatis, hirsutis. 

Hab. Ad Moulmein, Falconer, n. 423 ! 

Planta setis scriceis patentibus hirsuta. Caulis ad angulos longissime 

ciliatus, omnino hirsutus. Folia caulina ignota; floralia 4-2 unc. longa, 

2- 8 lin. lata. Capitula foliosa, pauciflora, hirsuta. Bracteee ovata;, 

interdum spathidatm, utrinque hirsutae, ad marines longissime cihata:. 

Bracteolce 5 lin. long®, calycis segmentis longiores. Corolla, 8 bn. 

longa. Semina magna, hirsuta. 
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108. S. LAMioiDES, T. Anders. Caule dicliotonie ramoso, subtetragono, 

glandulose tomentoso; foliis floralibus sessilibus, ovatis, acuniinatis, 

margine obtuse serratis, supra glabris, subtus subtomentosis ; capitulis 

termmalibus, paucifloris; bracteis spatluilatis, extus glandulose tomen- 

tosis, intus subglabris, margine ciliatisj bracteolis linearibus acutis, 

subglabris ; calyce ad medium 5-partito, segmentis linearibus acutis; 

corolla recta, utrinque tomentosa, alabastro incano tomentoso; stami- 

uibus inclusisj capsula magna, basi seminifera, apice sterili, valvis 

naviculseformibus, apice barbatis, retinaculis attenuatis, apice dentatis, 

seminibus inagnis. 

Hub. In jugo montium Birmannicorum “Taijoo” dicto, ad alt. 4000 

ped., Brandis\-, in montibus Nat-Toung, Cross \ 

Planta glandulosa. Folia caulina ignota; floralia magna, herbacea, 1-.3 

unc. longa, 1-2 unc. lata. CapitulaioYiosn, laxa, sessilia, sed interdum 

breviter peduuculata. Corolla ruelliicformis, tomento incano adpresso 

obtecta, 8 lin. longa. Capsula comjuessa, lata, A unc. longa. 

109. S. viOLyEFOLius, T. Anders. Caule herbaceo, tereti; foliis petio- 

latis, inferioribus rotundis, oblique ovatis acutis serratis, basi inae- 

qualiter subcordatis, subglabris; spicis angulatis, paucifloris ; floribus 

reinotis, subsessilibus, solitariis, oppositis; bracteis linearibus; calycis 

segmentis linearibus, acutis, glabris; corolla iufundibuliformi, recta, 

utrinque glabra, lobis aqualibus, parvis. 

liab. In convalle interiore Sikkimensi “ Ratong ” dicta, ad alt. 5000 ped., 

T. Anders.! 

P/anfa debilis. Perries novellae pubescentes. PoZi’a pctiolata j superiora 

subsessilia, l|-3-3- unc. longa, l-lj unc. lata; petiolo fibformi, 1 unc. 

longo. SpiccE ramos lateralcs terininantes, 3-4 unc. longae. Bractea 

lineares, interdum spathulatae, berbaceae, 2-3 lin. longae. Bracteolce 

subulatac, 1 lin. longae. Calyx profuude divisus ; segmentis aequalibus, 

5 lin. longis. Corolla pallide caerulea, 8 lin. longa. 

XVn. ^cnMA>TnEEA, N. ah E. 

1. .E. Wallichii, N. ab E. in DC. l.c. p. 1/0. 

Var. a. tomentosa.—*E. tomentosa, N. ab E. in all. PI. As. rar. iii. 

p. 87.—lluellia tomentosa. Wall. Cat. 2333. 

^ ar. /3. gossypina.—Ruellia gossypina, N. ab E. in 11 all. PI. As. rar. i. 

p. 38. t. 42. 

Ilab. Var. a in jugo montium Ilimalayoe a Simla usque ad Bhutan, ad alt. 

3000-5000 ped., Wall. Cat. 2333 a, b!, Roylel, Griffith, 2408! et 

0125 !, Hook. Jil. et T. Thoms.! B in Nipalia, Wall. Cat. 2332!; in 

Gharwal, Roylel; Sirmoor, Vicary !; Assam, Simons! Cult, in Iiort. 

hot. Calc.! 

XVIII. DJEDAEACANTHUS, T. AtldcrS. 
^ • D. TUBiFLORus, T. Andcrs. Caule subtetragono, glabro; foliis petio- 

latis, ovatis, acutis, a basi decurrentibus, margine minute undulatis, 

glabris; spicis terminalibus et axillaribus, pedunculatis; bracteis 
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magnis, late ovatis, acutis, cuspidatis, minute tomentellis ; bracteolis 

parvis, subulatis, scariosis, uninerviis; calycis segmentis jequalibus, 

subulatis acutis, scariosis; corolla elongata, supra medium dcflexa, 

tubo constricto, lobis parvis rotundis integris non patentibus ; stami- 

nibus duobus, exsertis. 

Hub. In Assam superiore ad ripas fluminis Burrampooter, Loivther!; 

in collibus Mishmi, Griffith ! 

Suffrutex floribus formosis insignis. Caulis robustus, subtetragonus. 

Folia supra sublineata, subtus pallida, 4-10 unc. longa, 2-31 unc. lata. 

Spicce asccndentes, axillares, solitavise, cum pedunculo 3-6 unc. lougac. 

Bractece formossc, albidse, viridi venosae, imbricatse, decussatim oppo- 

sitae, ^-1 unc. longae. 4-8 lin. latm. Bracteol<B minuta;, calyci ad- 

pressae, vi.x2 lin. longae. Calyx inconspicuus, bracteolis duplo longior, 

scariosus. Corolla 1 unc. longa, deflexa, glabra, variegata, tubo pur- 

pureo, portione infundibuliformi rubra. Stamina exserta, filamentis 

glabris. 

2. D. SPLEXDENS, T. Anders. Caule erecto, subtetragono, ad nodos 

tumido ; folds petiolatis, ovatis acutis, basi in petiolo decurrentibus, 

margine repaudis, supra lineolatis, asperis, subtus birsutis; spicis 

plerumque terminalibus, pedunculatis, elongatis, viscide tomentosis; 

bracteis pulcherrime vcnosis, magnis, late ovatis, breviter cuspidatis ; 

bracteolis et calycibus parvis, scariosis, glabris; corolla infundibub- 

formi, supra medium curvata, extus pubescente, lobis ovatis acutis, 

reflexis, intus glabris; genitalibus longissime exsertis.—Erantbemum 

sp. 23, herb, llook.fil. et T. Thoms. 

Hab. In sylvis tropicis Himalayac Sikkiinensis alt. 1000-2000 ped., Grif¬ 

fith], Hook.fil. et T. Thoms.!, T. Anders. Cult, in Hort. Bot. Calc! 

SKjfru/cxpaucifoliatus,omninobirsutus. Caulis simplex; ramilatevales 

fere nulli. Folia ovata, apice acuta, 5-10-1; unc. longa, 2-43 unc. lata. 

Spicee terminales 3, rarissime 5; spica media 14 unc. longa, laterales 

4-9 unc. longas superans. Rachis tetragona, tomeutosa. Bractece 

inferiores vix imbricata?, ovatac, 1 unc. longae, 6 lin. latae. Corolla rosea, 

Ij unc. longa. 

3. D. Griffithii, T. Caule tcreti, glabro, folioso ; folds bre¬ 

viter pedunculatis, lanceolatis, basi in petiolo decurrentibus, apice 

acuminatis, margine repandis, utrinque minute lineolatis; spicis ter¬ 

minalibus axillaribusque, pedunculatis, glabris, rachi acute tetragona j 

bracteis late ovatis, acuminatis, cuspidatis, reticulatim vcnosis; corolla 

infundibuliformi, infundibulo elougato, angusto, tubum a;quaiite, lobis 

parvis, ovatis acutis, reflexis; genitalibus exsertis; capsula niagua, 

compressa, basi sterili, portione semiuifera ovata, apice nuicronata. 

Erantbemum, sp., Grijf. Ilin. Notes, ii. p. 96, n. 1437- 

Ilab. In Assam ad margincm sylvrn Ghoorgong, Griffith, n. 1437! > 

Gowhatty, Simons! in herb. H. B. Calcutt. 

Suffrutex ramosus, 3-5-pedalis. Folia opposita, aequalia, 3-7 unc. longa, 

lt-2 unc. lata. Spica simplices, densm, glabrre, 2-4 unc. long®* 
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BractecE iinbricata;, apice cuspidata;, paulo pateutes, albidit*, pul- 

cherrime et conspicue venis viridibiis reticulataj, f unc.—1^ unc.loaga:. 

Corolla subglabra, anguste itifundibuliformis, extus cavnca, intus rosea 

{fide Griff.), uuc. louga, lobis parvis reHexis. Stamina bi’cviter 

exserta. 

4. D. NERVosus, T. Anders.—Justicia nervosa, Vahl, En. i. p. 161.— 

J. pulchella, Roxb. PI. Corom. p. 41, t. 177-—Eranthemum nervosvuu, 

R. Br. Prodr. FI. Nov. Holl. i. p. 476, et N. ab E. in DC. Prodr. xi. 

p. 445.—E. pulcliellum, Andr. Rept. t. 88.—E. Edgeworthianum, N. 

ab E. in DC. 1. c. p. 446. 

Hab. In sylvis tropicis Himalaya: ab Assam usque ad Simla alt. 1000- 

2500 ped., Assam, Griffith], Jenkins], Masters!, Simons !; in Sikkim, 

Hook.Jil. et T. Thoms.!, T. Anders.; Nipal, Wall. Cat. 2493 !; in Hi¬ 

malaya bor. occid., Griffith ], Royle!; ad Deyrali Dlioon, Vicary !; 

in hort. bot. Calcutt. cultus ! 

Distr. In hortis botanicis Bogorensi, Kewensi, insula: Trinitatis et Po- 

radeniensi cultus. 

5. D. SCABER, T. Anders.—Eranthemum nervosum, R. Br. Prodr. FI. 

Nov. Holl. i. p. 474, et N. ab E. in DC. 1. c. p. 446, var. scabriun.— 

E. scabrum. Wall, in Icon. Biblioth. hort. Bot. Calcutt. 

Hab. In montibus Himalaya ad Nepal, Wall. Cat. 2403 !; in Sikkim, 

T. Thoms.!; in Bhotan, Griffith !; in montibus Khasia ])rope Silhet, 

Wall. Cat. 2493 !; Burmah ad Pingee, Wall. Cat. 7173 in hort. bot. 

Calcutt. cultus. 

6. D. MACROPHYLLUS, T. Auders.—Eranthemum macrophyllum, B all, 

Cat. 7179 ; N. ab E. in Wall. PI. As. rar. iii. p. 106, ct DC. 1. c. p. 446. 

Hab, In montibus Burmannicis in rupibus ad Pingee in ripa Irrawaddi 

fluminis et in collibus Prorae, B all. Cat. /1/9 !; in sylvis collium Si- 

tang, Brandis!; in montibus Karen, Mason !; ad Pegu, MacClelland!; 

in provincia Tenasserim et insulis Andaman, herb. Heifer, hew Distr. 

no. 6128! sub. nom D. strict:, T. Anders. 

7. D. STRiCTUS, T. Anders.—Eranthemum strictum, Colebr. in Roxb. 

FI. Ind. or. ed. Wall. i. p. 114 ; N. ab E. in DC. 1. c. p. 448, excl. syn. 

Hab. In montibus Khasise, Wall. Cat. 2494 !; in Assam, Simons ! j in 

Bengalia orientali ad Chittagong, Hook.fil. et T. Thoms. !; in hort. 

bot. Calcutt. cultus! 

Nees is in error in quoting Wallicli’s number 2102 a.s belonging 

to this species. All the letter^ under 2492 belong to the Penin¬ 

sular and Ceylon species, Dadalacantlius montanus. 

8. D. RosEus, T. Anders.—Justicia rosea, Vahl, En. i. p. 165. Eran- 

themuin roseum, R. Br. Prodr, FI. Nov. Holl. i. p. 47/ j N, ab E. in 

DC. I, c. p. 447. 

Hab. In montibus provinciarum Concan et Malabar, Stochs!, Law! 

PROC.—BOT.VXr, TOL. IX. 2 K 
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9. D. TETKAGoxus, T. Anders.—Erantheinum tetragonura. Wall. Cat. 

7180; N. ah E. in Wall. PI. As. rar. iii. p. 106, et DC. 1. c. p. 447. 

Hab. In Burmah ad Trogla, Wall. Cat. 7180 !; ad Moulmeiii, Falconer, 

n. 4,13 !, Parish, n. 406 !; ad Thoungycu, Brandis ! 

Distr. In montibns insult Javae ! 

Nees yon Esenbeck has described the colour of the corolla as 

“ coccinea ? ” Parish says it is pale blue. 

I hesitate to quote Blume, as a synonym 

of this species. In the Calcutta Herbarium there are two speci¬ 

mens of D. tetrar/omcs, from Tjipannas, on the base of the Volcano 

Cede, a mountain only a few miles distant from the Salak. The 

description of E. salaccense agrees well with D, tetrarjonus. 

10. D. suFFRUTicosus, T. Aiiders.—Eranthemum sufFniticosum, Boxh. 

FI. Ind. i. p. Ill; N. ah E. in Wall. PI. As. rar. iii. p. 107, et DC. 1. c. 

p. 448, cum syn. 

Hab. In insnlis Andaman, Roxburyhl, Haughtonl, in hort. hotan. 

Calcutt. cultus. 

Eoxburgli, in the drawings in the Library of the Calcutta 

Botanical Gardens, united his Eranthemum harlerioides with this 

species, although in the ‘ Flora Indiea ’ they are described as 

distinct species. They are apparently identical. 

11. D. MicuosTAciiYUS, T. Anders. Caule erecto, crasso, quadran- 

gidaii, angidis costatis; foliis snbsessilibus, ovatis, ajiice acntis, basi 

in petioluin brevem decurrentibus vel subcordatis, paniculis termi- 

nalibus, trichotome divisis, ramidis dicbotomis; floribus oppositis, re- 

motis; bi’acteis parvis, longe distantibus, ovatis; calyce minuto; 

corolla hypocraterimorpba, tubo angnsto, elongato, limbi lobis amplis> 

obliquis, oblongis, apice obtiisis, patentibus; staniinibus inclnsis. 

Hah. In provincia Teuasserim, Parish !, in hort. hot. Calcutt. cultiis ! 

Planta berbacea, creeta, pubescens, vix 2-pedalis. Caulis rigidus, pube- 

scens, supra nodos tumidus, inter nodos abbreviatus. Folia a;qualia, 
* «) O 

magna, dependcutia, caulem occultantia, utriuqne pubescentia, o" 

line, longa, 2^-4^ line. lata. Paniculce erectm, rigidse, glandiilosa;, 

})ubcscentcs, 4 unc. long:c. Bractece amplexieaules, nunquani ini- 

bricata;, 2-4 liu. longae. Corolla recta, glabra, purpurea, I-I2 

longa; limbo fere 1 unc. lato, 

12. D. ruRPURASCENS, T. Anders.—Eranthemum purpurasceus, N. ob 

E. in DC. 1. c. p. 447. 

Hab. In montibns Biudygul et Courtallum, Wight!; in collibus Baba- 

booduii in provincia Malabar, Laia !; in provincia Behar, HooA:..A^'J 

in monte Parasnath a basi ad verticem, T. Thoms, et T. Anders., 

Sumbulpore, Griffith !, in hort. hotan. Calcutt. cultus ! 
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13. D. MONTANus, T. Anders, in Thwaites’s Emm. PL Zeyl.-p. 225.— 

Justicia moutana, Roxb. PI. Corom. vol. ii. t. 1/5, p. 41.—Eranthe- 

mum montanum, Roxb. FI. hid. vol. i. p. 110, N. ab E. in Wall. PI. 

As. rar. iii. p. 107, EC. 1. c. p. 448.—E. Wiglitianum, Wall. Cat. 

2495, et N. ab E. in Wall. 1. c. et EC. 1. c. p. 449. 

Hab. Ill regionibiis montaiiis peninsute Inti, orient.; Circars, Rox¬ 

burgh I; Maisor et Carnatic, G. Thomson in herb. Hooh.Jil. et T. 

Thoms.!, Law !, Clegkorn !; in montibus provincia; Coiican, Stocks!, 

Jleyne in herb. JVall. n. 2492 ! et 2495 !, ex herb. Wight; in insula 

Zeylania, Thwaites, C. P. 2003 !, T. Thoms. !; ad Jloulmein, Parish !, 

in hort. hot. Calc, cultus. 

14. D. Parisiiii, T. Anders. Canle tetragono, glabro, nodis dis- 

tantibus tumidis; foliis inferioribus longe petiolatis, superioribus sub- 

sessilibus, ovatis, acutis, basi in jietioliun decurrentibus ; floribus so- 

litariis vel in spicis axillaribus paucifloris dicliotoine raraosis con- 

g'lomeratis; bracteis niinutis, subulatis; bracteolis inagnis, trapezi- 

formibus vel ellipticis, glabris, margine undulatis, calj ce parvo, sca- 

rioso, seginentis aiqualibus, subulatis, glabris; corolla tubo elongato, 

gracili, limbo hypocrateriniorpbo, profunde 5-fido, lobis late ovatis, 

obtusis, patentibus; staminibus occultis; capsula late compressa 

glabra.—Eranthemum Parisbii, T. Anders, in herb. Kew ex Parish, 

n. 323. 

Hab. In regno Birmannico ad Pegu, Brandis!; Suayghin, Scott! ; 

Moulmein, Parish! 

Planta erecta, glabra, paucifoliata. i?fl»u'pauci, tetragon!, inferiores in- 

terdum procinnbentes. Caulis inferne teres, superne tetragoniis, 

glaber. Folia utrinque acuta et glabra, margine imdulata, in jilanta 

vivente subtus rubescentia, 3-.5 uiic. longa, 1-2 unc. lata. Spicee 

laxm, 2-5 une. longm. Flores dccussati, rcmoti. Bractcec minuta:. 

Bracteolee luagnse, ovatrc vel trapeziformes, lierbacea;, uninerviac, 

concolores, reticulatim veiiosse. Calyx minutus, bracteolis obtectus. 

Corolla bracteolas superans, carulea; tubo gracili, pubescente, 1 \ 

nnc. longo, limbo jiatentc, ^ unc. lato. Capsula late compressa, 

tetrasperma, 1 unc. longa, bracteolis occulta. 

Wlieu I referred tlris plant to Eranthemum (vide pupra) I liad 

seen oiily^ imperfect specimens. Since then I liavc received 

living plants of it from tlie Eev. C. Parish, of 3Iou]meia ; they 

possess all the generic characters oi Ecedalacanth us. 

XIX. Barddria, Linn. 

!• B. BuxiFOLiA, Linn. Sp. PI. p. 63(5j ah E. in Hal/. PL As, 

rar. iii. p. 94^ et EC. Prodr. xi. p. 241. 

Hah. In locis aridis saxosis Indim australis; in montibus Courtalluni, 

B ight!; in collibus Bababoodun ” dictis. Law !, Gibson !, Heyne in 

Wall. Cat. n. 2504! Cult, in bort bot. Calcutt. 

2 K 2 
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2. B. Spina Ceylanica, N. ah E. in DC. 1. c. p. 242.—B. bispinosa, 

iV. ah E. in Wall. PI. As. rar. iii. p. 94, excl. syn., et DC. 1. c. p. 241, 

non B. bispinosa, Vahl. 

IJab. In montibus siccis India; et Zeylania;; in montibus Canara et 

Dharwar, Law\, Gibson'., Wiyht'.; in Zeylania, C. P. 2013! 

Sec a note iiuder E. bisphiosa, Yalil, in Journ. Proceed. Linn. 

Soc. vol. rii. p. 27. 

3. B. ACANTHOiDES, Vahl, Symb. i. p. 47; Y. ab E. in DC. 1. c. 

p. 240.—B. triacantha, Hochst., N. ab E. 1. c.—B. Candida, N. ah h. 

1. c.—B. erantbemoides, R. Br. in Saifs Abyss. Append, iv. p. 64. 

Hah. In Sind, Stocks ! 

Distr. In Muscat!, Arabia Felici!, Abyssinia !, Nubia ! 

4. B. NOCTiFOLiA, Linn. Suppl. p. 290; N. ab E. in DC. l. c. p. 239. 

Hab. In planitie Carnatic, Heyne in herb. Wall. n. 2496 !, IViyht in 

herb, propr.!; Sind, Stocks ! 

5. B. cusi’iDATA, Wall. Cat. 2499; N. ab E. in DC. 1. c. p. 239. 

Hab. In aridis Maisor et Carnatic, Wall. Cat. 2499 !; ad Palaincottah, 

Wight in herb, propr.!; ad Coimbatore et Mettapolliam, T. Anders. 1; 

prope Bombay, Gibson 1 

6. B. Prionitis, Linn. Sp. PI. p. 636; N. ab E. in Wall. PI. As. 

rar. 1. c. p. 93, et DC. 1. c. p. 237.—B. hystrix, Linn. Munt. p. 89.— 

B. diacantha, Hochst. et N. ab E. in DC. 1. c. p. 238.—B. brevi- 

spina, R. Br. in Saifs Abyss. App.—Prionitis Hystrix, Miq. in Flor. 

Ind. Batav. ii. p. 809. 

Hab. Per totara Indiain et Zcylaniam aridam frequens; in Beng.al, Hook. 

Jil. et T. Thorns. !; Assam, Masters '., Jenkins 1, Griffith!; Silbet, 

IVall. Cat. 2510 1; ad Lucknow, Anders.!, Bonavia !; Saharunpore, 

Royle!; in provinciis Carnatic, Concan, Malabar et Maisor, G. 

Thomson !, Stocks !, Law '., Cleghorn ! ; in Zeylania, C. P. 2012 !; 

^Malacca, Griffith '., in hort. hot. Calcutt. culta. 

Distr. In Java et insulis Philippinis pro sepibus frequentissime culta. 

7. B. CRisTATA, Linn. Sp. PI. p. 636; N. ab E. in Wall. 1. c. p- 92, 

et DC. p. 229.—B. dichotoma, Roxb. FI. hid. iii. ]). 39.—B. ciliata, 

Roxb. 1. c. p. 38.—B. laciniata, N. ab E. in Wall. op. cit. p. 91. • 

B. Napalensis, N. ab E. 1. c.—B. nuda, N. ab E. 1. c. p. 92. 

}Iab. In rcgionibus siccis Indiie centralis et boreali-occidentalis : Sum- 

bulpore, Griffith'.; Behar ad basin inontis Parasnath, T. Thomson'., 

Anders. !; Kumaon ad ripas fluminis Surjoo, Anders.! ; Kashmir, 

Stewart!; Sirmoor, Vicary !; Bengal ad Beriiampore, Vicary!; As¬ 

sam, Masters'., Jenkins !; Silbet, IVall. Cat. n. 2508 1; in convallibus 

tropicis interioribus Sikkim ad fluvium Kulhait, T. Anders.!; *** 

Burmab ad Prome et Segain, Wall. Cat. n. 2508 ! ; Taong Dong, 

JVall. Cat. n. 7141 ! j in montibus “Karen” dictis, Riley]; in pe- 
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ninsula Malayana, ad Penang et Malacca, Wall. Cat. 2508!, Griffith!; 

in insula Zeylania, sed certe non indigena, C. P. 228! 

Distr. Java!, Hongkong !, Canton !, sed certissime e.\ liortis. 

This species is extensively cultivated in tropical gardens ; and 

in Java it, along with JB. Frionitis, is used as a hedge-plant. 

It is undoubtedly a native of the tropical valleys of the Himalaya 

and the Khasia hills, of the hilly parts of Behar, and also of 

the Burmese mountains. I have seen it in Sikkim and Kumaon, 

also on Parasnath. In Sikkim and Kumaon it occurs in the 

deep valleys of the dry inner ranges, far away from cultivation, 

and nearly 100 miles from the plains. I do not think that it ex¬ 

tends to the southern parts of India, or to the islands of the Ma¬ 

layan archipelago. The Hongkong specimen has probably escaped 

from a garden. 

8. B. TOMENTOSA, Roth. ]Voi’. Sp. PL p. 314; N. ab E. in Wall. 1. c. 

p. .92, et DC. 1. c. p. 233, mm syn.—B. acuminata, Wight, Ic. PL 

Ind. orient, t. 450; N. ab E. in DC. L c. p. 234, 

Ilab. In collibus aridis provinciarum australium Indirc, prmsei tim versus 

maris littora ; ad Tanjorc, Wight!; in montibus Bababoodun, Law !; 

in collibus Pulney, Beddomel; Maisor, Cleghornl, Ji all. Cat. 2503 a, 

ex parte, b ! 

.9. B. LONGiFOLiA, Linn. Suppl. p. 290; N. ab E. in Wall. 1. c. p. 93, 

et DC. 1. c. p. 235. 

Hub. In locis montanis provinciarum Malabar, Carnatic et Circars, 

Roxburgh], Wall. Cat. n. 2501 !, Wight! 

10. B. piLosA, Wall. Cat. 2502; N. ab E. in Wall. 1. c. p. 93, et DC. 

L c. p, 234. 

Hab. In peninsula australi ad Courtalluin, Hcyne in herb. Mall. 

n. 2502!, Wight! 

11. B. NiTiDA, N. ab E. in Wall. 1. c. p. 91, et DC. 1. c. p. 224. 

Hab. In provinciis Maisor ct Carnatic, G. Thomson !, Right] 

12. B. POI.YTRICHA, Wall. PL As. rar. i. p. 72, t. 82. B. birsuta. 

N. ab E. in Wall. 1. c. iii. p. 91. 

Hab. In Burmah ad ripas lluminis Irrawaddi, B all. Cut. /14.3 !; iu 

collibus ad Prome, Wall. Cut. 7142a!; in proviiicia Martaban ad 

Moulmein, Falconer, n, 399 !, in herb. H. B. Calcuit.; Scott, hortul. 

ejvsdem horti, n. 175!; iu provincia Tenasscriin, Heifer, hew Dist. 

n. t'135 ! In hort. bot. Calcutt. culta ! 

13. B. c.«RUL,EA, Roxb. PL Ind. iii. p. 39; E. ab E. in R all. 1. c. 

p. 91, et DC. 1. c. p. 22G, cum variet. 

Hab. In locis montanis provinciarum Orissa, Behar, S.kkirn, .Assam, 

Malabar et Concan, IVall. Cat. 2509 !, Roxburgh!, Stocks!, Law!, 
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Hook.Jil. et T. Thoms. !, Griffith !, blasters \, T. Anders. ! ; in hortis 

botanicis Calc, et Saharunporc culta ! 

14. II. Lawii, T. Anders. Ctiule tereti, strigoso-pubescente; foliis 

breviter petiolatis, ovatis, apice acutis, basi iu petiolum subdccur- 

rentibus, marglne iutegris vel iinclulatis, supra liutolatiS; subtus stri- 

gosis; floribus terminalibus, subspicatis, rare solitariis sen biiiis; 

bracteis bracteolisque coiifonnibns, parvis, Imearibus acutis, uiii- 

ucrviis; calycis seginentis superiore ct iufcriore ovato-lanceolatis, 

coloratis, reticulatiiii venosis, superiore apice integro, G-7-uervi, m- 

feriore apice bifulo, imttico, 5-6-uervi, segmeutis lateralibus liueari- 

biis, caudatis; corolla tubulosa, limbi lobis profuude divisis, jiaten- 

tibus ; capsula ovata, comprcssa, glabra, breviter rostratra, niucrouata. 

Hab. In collibus Babadoodmi, Law !; in montibus Concan et Malabar, 

Stocks!, Laiv ! 

Suffrutex erectus, ramosus, strigosus. Caulis teres. Cortex fulvus. 

Folia lierbacea, margine plus minus integra, subtus ))allida, 2-4 unc. 

longa, 1-15 unc. lata. Flores in axillis foliorum superiorum spicatun 

conglomei’atis, sen in axillis foliorum caulinorura solitarii vel bmi. 

-Bractecelineavi-lanceolatie, strigosae, uuc. longm. Bracteolw bracteis 

conformes, scd plerumque i3-nerves. Calycis scgmenta 4, exteriora 1 

unc. longa, unc. lata, interiora linearia, occulta, ^ unc. longa. 

Corolla extus incano-pubesccns, angusta, 2^ unc. longa. Capsula 

magna, nitida, nigra, tetrasperma, unc. longa. 

15. 11. iNVOEUCKATA, N. ah E. in IVall. 1. c. p. 92; DC. 1. c. p. 232. 

—11. pentandra, Am. N. ah E. in DC. 1. c. 

Hab. In collibus provinciarum Maisor, Malabar et Concan, et mon¬ 

tibus Nilgiri ad alt. 2000-5000 ped., Laivl, Stocks I, G. Thonisoiili 

in collibus Pulney et Anamallay, Beddome\ IVall. Ca^. 2509; Zey- 

lania in provincia Ambagamowa, C. P. 310, G82, jjartim, in hort. 

botan. Calcutt. culta. 

In Tlnvaitcs’s ‘Enumeration of'Ceylon Plants’ I adopted A\Calker 

Arnott’s name JA.pentandra for this species. I now prefer taking 

Xees von Esenbeck’s specific name, as I find that tlie species was 

first described by Nees, and tbat Walker Arnott’s name was an 

unpublished herbarium one, until adopted by Nees in the ‘ Pro- 

dromus.’ 

It). II. arnottiana, E. ah E. in DC. 1. c. p. 232. 

Ilab. In insula Ze)lania prope Newera Elba ad altitudinein 6000 pcd., 

Ihwaites, C. P. 310!, 682 partim, 25581; in hort. botan. Calcutt. 

culta. 

17. B. VESTiTA, T. Anders, in Thwaites's Enum. PI. Zeyl. p. 230, 

cum syn. 

Hub. In provincia centrali insulae Zeylaniae, ad altit. 1000-5000 ped. 
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18. B. JioNTANA, N. ah E. in Wall. 1. c. p. 92, ct DC. 1. c. p. 332, 

cum si/n. 

llab. Ill jirovincia Coucan et in locis montanis India) centralis, Stocks!, 

Law !, Wall. Cat. 2391 !, ex herb. Madr. ; ad Jnbbulpore, Beddome!, 

in hold, botan. Calcutt. culta. 

19. B. Gibsoxi, Dalz. in Hook. Journ, of Bot. ii. p. 339.—B. glauca, 

T. Anders, in herb. Kew. 

Hab. In moiitibus ]irovincia3 Concan, Gibson !, Law !, Stocks !; in 

hold, botan. Calcutt. culta. 

20. B. GRANDIFLOllA, Dalz. l.C. 

Hub. In ])rovincia Concan, Stocks in luontibus Syliadrce ad Tulkut 

Gbat, Dalz. 

21. B. Stocicsii, T. Anders. Caule tcreti, ramis jimioribiis Iiirsutis; 

foliis sessilibus, ovatis vel lanceolatis, inferioribus basi cordatis, apice 

mncronatis, cliartaceis, nitidis, ntrinque glaberrimis, margine minute 

dentatis, dentibus spinosis, reflexis; floribus axillaribus, sessilibus, 

soiitariis j bracteolis 2 magnis, lanceolatis, margine ciliatis ct dense 

minute spinoso-serratis, patentim Iiirsutis; calycis segmentis ex- 

terioribiis magnis, foliaccis, lanceolatis, inferiore bifido, superiorc late 

lanceolato, interioribiis subulatis, acutis, ciliatis; capsula disperma, 

rostrata, parte seminifera subglobosa, rctiiiaculis magnis acutis, scnii- 

nibus magnis rugosis. 

Hab. In collibus Bababoodun, Stocks !, Law !, Gibson ! 

Sujfrutex parvus, strictus, l-3-peda!is. Canlis inferne glaber, siiperiie 

bispidus, basi usque ad apicem florifer. Cortex btvis, pallidus. 

Folia ovata, in ramulis junioribus plcrumque laiiccolata, ad margincni 

Integra, in aliis uiidulata vel serrata cum dentibus spinosis, omnia 

scssilia, superiora ad basin marginemque ])lus minus ciliata, 1-1 [ uric, 

longa, 1 liii.-l unc. lata. Bracfeolce apice mucronata', crcctic, ad 

calyccm et capsulain adprcssie, 1 unc. et 2 lin. longie. Calyx setis 

pateutibus birsutus, scjiala inajora ad medium bifida, intcriora parva, 

coiiformia, acute subulata, margine ciliata. Corolla ignota. Cffp- 

sula glabra, cinerea; valvis ligneis, parietibus jiortionis scmniifcnc 

cliartaceis ; placentis ad basin et apicem connatis. 

22. B. NUTANS, E. ub E. in DC. 1. c. p. 227. 

Hab. In provinci.a ccntrali Zcvlania), alt. 1000-3000 ])cd., Ihicaites, 

C P. 2011 !, 2559! 

23. B. CouRTALLicA, Wiijht, Icon. Blunt, hid. or. iv. t. 1529. B. in- 

rcqualis, Benth. in Flora, xxxii. p. 55/. 

Hab. In montibus Concan et IMalabar, Wight!, Stocks', Law I 

Corolla pallide cocrulea, fide Jerdon. 

24. B. CONSPICUA, N. ab E. in Wall. 1. c. iii. p. 92, cum syn., el in 

DC. 1. c. p. 226. 

Hab, In insula Penang, Wall, Cat. 2460 I 



494 PE. T. A5PEES0N IXPIAX ACAKTIIACE/K. 

25. B. IIocnsTETTERi, N. ab JE. in DC. 1. c. p. 231.—B. Auclieriana, 

N. ab E. 1. c. p, 234. 

Hab. In Sind, StocJcs ! 

Distr. In IMuscat! ; Arabia Felici!; Nubia ! 

This species belongs to a, small section consisting nearly en¬ 

tirely of Arabian and Abyssinian species. E. Ilochstettcri is tbe 

only species of tlie section which occurs in India. Stocks has 

not recorded the locality in Scinde where he obtained his speci¬ 

mens, but he probably found them on the western bank of the 

Indus. 

XX. Netjeacakthus, N. ah E. 

1. N. tetragonostachyus, N. ab E. in Wall. PI. As. rar. hi. p. 97^ 

ct DC. Prodr. xi. p. 248, cum syn. 

Ilab. Burmab, in collibus ad Prome, Wall, Cat. 7168!; in montibus 

Taoug Dong, Wall. Cat. 7168 !; in Burmab, Brandis \ 

2. N. TRiNERvius, Wight, Icon. Plant. Ind. orient, t. 1532. 

Hab. In provincia Concan, Stocks 1, Law !, Gibson ! 

3. N. Lawii, Wight, 1. c. t. 1531.—N. spbajrostachyus, Dalz. in Hook. 

Journ. of Bot. ii. p. 140. 

Ilab. In montibus iMalabar et Concan, Law!, Stocks !, Gibson ! 

XXI. Crossaxdra, Salish. 

1. C. iXFUNniBULiFORMis, N. ab E. in Wall. PI. As. rar. hi. p. 98, 

et DC. Prodr. xi. p. 280, cum syn.—C. axillaris, N. ab E. in Wall. 

1. c., et DC. 1. c. p. 281.—C. oppositifolia, N. ab E. in DC. 1. c. 

Ilab. In Bengal, Griffith Nipal, IVall. Cat. 2364!; in montibus 

Nilgiri, G. Thomson in locis aridis provinciarum Kurg, Concan, 

Canara et Maisor, Wight!, Stocks !, Law !, Cleghorn !, Heyne in Wall. 

Cat. 2364 !; in Zeylania, Thwaites, C. P. 255 !, 2016 !; Singapore, 

Il'all. Cat. 2364 !, sed non indigena ; in horto botanico Calc, cultal 

XXII. Lepidagathis, Willd. 

1. L. CRISTATA, Willd. Sp. PI. hi. p, 400; N. ab E. in Wall. Pi. As. 

rar. p. 96, et DC. Prodr. xi. p. 256. 

Ilab. In collibus aridis saxosis provinciarum Carnatic, Roxburgh !, Iligkt 

in kerb. Wall. 2421 !, Elliot!; in India centrali ad Sagor, Vicary !; 

in Orissa ad Sambulpore, herb. Griffith !; in India boreali occidentali, 

Boyle ! 

2. L. RUPESTRis, Wight in herb, propr.; N. ab E. in Wall. 1. c. et 

. DC. 1. c. 

Ilab. In collibus provinciarum Concan ct Malabar, Wight!, Stocks, 

Law ! 

3. L. SuUTERI, T. Anders. Caulibus suffruticosis, dilFusis, acute nn* 
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gulatis, glabris; foliis sessilibus, lineari-lanceolatis, acutls, basi cor- 

clatis, uninervlis, utrinque asperis, niargine et ad nevvos setoso-his- 

pidis; floribus in capitvxlis radicalibus dense globosis incano-tomen- 

tosis, congestis; bracteis ovatis, acntis, apice acidcatis, iininerviis, 

tomentosis; bracteolis scariosis, ovate lanceolatis, apice muticis, 

utrinque dense piibescentibus; calycis segmentis late linearibus acutis, 

integris, pubescentibus; corolla breviter infundibuliformi, extus to- 

inentosa, limbo bilabiate, labio inferiore longiore, lobis rotundis, obtu- 

sis.—Lepidagathis, no. IS herb. Ind. orient. Hook.Jil. et T. Thoms. 

Hub. In provinciis Maisor et Carnatic, Shuter!, Wight!, G. Thomson! 

Caulis pedalis, gracilis, lineis elevatis angulatus. Tolia aspera, apice 

raucronata, herbacea, viridia, H-2 unc. longa, ^ unc. lata. C'apitula 

omnino radicalia, dense globosa, 1-2 unc. diametro. Bractece spi- 

nosae mucronatae. 

4. L. TRiNERVis, N. ab E. in Wall. 1. c. p. 96, cum syn., et DC. 1. c. 

p. 254.—Lepidagathis, sp. no. 21, in herb. Ind. orient. Hook.Jil, 

et T. Thoms. 

Hab. In Bengal et Sikkim, Griffith!; in India centrali ad Sagor, Vi- 

cary\; in provinciis Concan, Canara et Malabar, Stocks Lawl, 

Gibson! 

5. L. LUTEA, Dalz. in Hook. Journ. of Bot. ii. p. 139. 

Hab. In rupibus nudis provinciae Malwan in Concan australiori, Dalz.; 

in provinciis Malabar et Concan, Stocks!, Law ! 

6. L. SPTNOSA, N. ab E. in Wall. PI. As. rar. p. 97, et DC. 1. c. 

p. 258. 

Hab. In Maisor et Carnatic, Wight!, G. Thojnson ! 

7. L. PUNGENS, ]V. ab E. in Wall. 1. c., et DC. 1. c. 

Hab. In provinciis aridioribus Indiae australis, Wight in herb. Wall, 

2498 !, G. Thomson in herb. Hook.fil. et T. Thoms.! 

L. CLAVATA, Dalz. in Hook. Journ. of Bot. ii. p. 340. 

Hab. Concan in montibus Syhadree, Dalz. I, Stocks I 

9. L. RIG IDA, Dalz. 1. c. p. 341. 

Hab, In montibus Concan et Syhadree, Dalz.!, Law!; in Sind, 

Stocks! 

10. L. PROSTRATA, Dalz. 1. c, p. 138. 

Hab. In rujnbus nudis Concan australioris, Dalz.!, Law ! 

11. L. CUSPIDATA, E. ab E. in Wall. PL As. rar. hi. p. 9/, et DC. 

1. c. p. 258. 

Var, spicis laxis; bracteis uninerviis; spinosis. 

Hab. In locis aridis regionis tropic® montium Ilimala}® ; in Garhwnl 

et Kumaon, Wall. Cat. 2405 a, b !, Vicary!, Edgeworth !, Thomson!, 

T, Anders.; in montibus Concan, Stocks], Law ! 

^ ar. ^ in montibus Concan, Gibson ! 
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12. L. CALYCiNA, Hochst. in Schimp. PL Abyss.; N. ab E. in DC. I, c. 

p. 252. 

Hub. In Sind, Stocks !, Dah.! 

Distr. Ill Abyssinia. 

13. L. FALCATA, N. ab E. in Wall. 1. c. p. 9(5, et DC. I. c. p. 249. 

Hah. llui'inah in collibus prope Taong Dong, Wall. Cat. 71(5(5! 

14. L. CHLOROSTACHYA, N. ab E. in DC. 1. c. p. 266, 

Hab. Ad Mergni, Griffith ! 

15. L. puRi’iJRicAULis, Ab ab E. in Wall. 1. c. p. 9(5, et DC. 1. c. 

p. 257.—lluellia retrofracta. Wall. Cat. 7165.—L. striata, N. ab h. 

in Wall. PI. As. rar. iii. p. 96, et DC. 1. c. 

Hab. In Himalaya, priEseitim occidentali. Wall. Cat. 2366!, Griffith!, 

T. Anders.-, in montibus rcgni Burmali, Wcdl. Cut. 7165 !, MacClel- 

landV-, Beliar ad montem Parasnatb, T. llioms. et T. Anders. 

16. L. DULCis, Ab ab E. in Wall. 1. c., et DC. 1. c. p. 527.—Ruellia 

dulcis, Wall. Cat. 7167. 

Hah. In collibus ad Prorae, Wall. Cat. 7167 ! 

17. L. IRIDESCENS, T. Anders. Caule tereti, gracili; foliis petiolatis, 

elongatis, laiiceolatis vel linearibus, utiincpac aciuninatis, uiargine m- 

tegris, supra aspernlis, subtus iiallidioribus, ad iicrvos pubcsccntibus; 

floribus in spicis densis abbreviatis terniinalibus, vel in ranndis axil- 

laribus sessilibus; bractcis lierbaceis, oblique laiiceolatis, acutis, pu- 

besccntibus, margine longe ciliatis; bracteolis subconcavis, oblongis, 

apice nnicronatis, uiiiiicrviis, extus scriceo-toiiientosis, luarginc ci¬ 

liatis ; calyce infra medium quinquc-partito, segineiito superiore 

iiiaximo, late lanceolate, inferioribus rcqualibus, lanceolatis, latcra- 

libus minoribus linearibus, omnibus acutis, longe ciliatis. 

Hab. In Burmali projie Rangoon, MacClellandl 

Caulis glaber vel levitcr pubescens. Folia cauliiia lanccolata, sinnnia 

linearia, inferioribus breviora. Spicec densre, pubcscentes, solitansc 

vel 3-4 in capitulo confertrc. Braciece lierbaccie, margine ciliatse, 

4 lin. longm. Bracteolce raembranaeeie, pallide roseae, extus senceac, 

margine ciliataj, 6 lin. longac. Calyx nigrescens, sericeus, 3 Im. 

longus ; segmentis uniuerviis. Corolla et capsula ignotae. 

18. L. LINEARIS, T. Anders, in Cat. Hort. Bot. Calcutt. p. 43. Caule 

tctragono, alato; foliis subsessilibus, linearibus, utrinque acutis, scabris, 

subtus pallidis; spicis termiiialibiis vel axillaribus, tetragonis, sub- 

secundis, densis, lanatis, terminalibus biiiis vel tcrnis, axillaribus 

solitariis ; bracteis lierbaceis, oblique lanceolatis, nnicronatis, nia*- 

gine ciliatis, uninerviis; bracteolis nierabranaceis, concavis, obovatis, 

utrinque obtusis, margine ciliatis; calyce quinque-partito, niem- 

branaceo, margine ciliato, segmento superiore lanceolate, ajnee ro 

tuudo, trinervi, inferioribus angustioribus, uniuerviis, lateralibus an 
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guste linearibus, uninerviis; corolla bilabiata, tubo elongato, labio 

inferiore tripartito, lacinia intermedia late rotiindata, lateralibus 

ovatisj labio siiperiore obscure bifidoj rotundo ; staminibus iuclusis, 

filamentis sequalibus, antlieris ovatis; stylo incluso, filiformi; capsula 

lanceolata, aeuta, mucronata, glabra, tetrasperina. 

Hub, In Burmah, R. Scott, hortulanus hort. Rot. Calc. In bort. bot. 

Calc, culta! 

Herba perennis, pluricaulis, 2-3-pedalis. Caulis glaber, tetragonus, 

alatus. Cortex cinereus. Folia scabra, nervo medio pallide flavo, 

3-6 unc. longa. Spicce iucano-lanatse 1-2 nnc. lougae. Corolla 

usque ad faucem inter bracteas et calycem occulta, glabra, fauce et 

labiis maculis parvis purpureis notatis. Capsula parva, calyce 

inclusa. 

19. L. scariosa, N. ab. E. in Wall. 1. c. p. 95, et DC. 1. c. p. 251. 

—Ruellia scariosa, Wall. Cat. 2354. 

Hab. In collibus umbrosis provincia; Carnatic, Wall. Cat. 2354 ! 

20. L. neurophylla, T. Anders. Caule tetragono, glabro; foliis pc- 

tiolatis, ovatis, acutis, basi in pctiolum attenuatis, utrinque glabris, 

grosse pinnatim nervosis, margine integris; spicis terminalibus, di- 

chotome divisis, pubescentibus; bracteis et bractcolis subherbaceis, 

lineari-lanceolatis, longe mucronatis, ciliatis, uninerviis j calyce 5- 

partito, laciniis lineari-lanceolatis, longe mucronatis, glanduloso-ci- 

liatis ; corolla tubo angusto, limbo profunde bilabiato, labio inferiore 

tripartito, lacinia media ovata, lateralibus linearibus; labio superiore 

ovato, apice emarginato; staminibus inclusis. — Lcpidagathis, sp. 

no. 13 herb. hid. or. Hoohjil. et T. Thoms. ! 

Hab. In montibus provinciae Concan, Stocks ! 

Planta herbacea, glabra. Caulis inter nodos abbreviatus. Folia cum 

petiolo 3-7 unc. longa, 1^-2 unc. lata supra viridia, nitida, subtus 

pallida, utrinque glaberrima venis prominentibus, in sicco albis. Spicce 

secundas, mucronatae, pubescentes, multiflorae, 1—3 unc. long®. 

Bractece et bracteolce conformes, glumaceae, breviter mucronatae, fere 

aristatae, margine molliter ciliatae, 4-6 lin. longae. Calyx pan'us 

segmentis breviter aristatis. Corolla bracteis et bractcolis longior, 

glabra, tubo recto, angusto, 2 lin. longo; limbo dilatato glabro, ma¬ 

culis flavis notato. 

21. L. SIMPLEX, T. Anders. Caule simplici, tetragono; foliis rigidis, 

dccussatim ojipositis, sessilibus, lauceolatis vel oblanceolatis, basi at¬ 

tenuatis, apice subobtusis, margine integris vel undulatis; spicis soli- 

tariis, terminalibus, ovMis, secundis; bracteis herbaceis, lanceolatis, 

acutis, uninerviis, margine ciliatis ; bractcolis glumaceis, ovatis, acutis, 

paulo concavis, reticulatim venosis, margine et dorso ciliatis; calyce 

profunde quinque-partito, segmentis superioribus et inferioribus lan¬ 

ceolatis, acutis, lateralibus linearibus, omnibus ciliatis; capsula ovata. 
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niucronata, glabra, tetrasperma; sc minibus compressis, conici?, mu- 

cronatis, glabris. 

Hab. In provincia Tcnasserini, Heifer ! 

Herba simplex 6-10-uncialis. Caulis adscendcns, pnrpureus, glaber. 

Folia nitida, uninervia, reticulatim venosa, C lin.-l^ imc. longa, 

1-4 lin. lata. Spicee siccm, bracteis viridibus herbaceis variegatac, 

leviter sericcae, |-1 unc. longac. Bractcce 3 lin. longae, H lin. latae, 

obliquae. 

22. L. HYALiNA, N. ab E. in Wall. 1. c. p. 95, et DC. 1. c. p. 252.— 

L. riparia, N. ab E. in DC. 1. c. cum syn. 

Var. foliis lanceolatis, rcpandis, basi attenuatis, glabris.—L. semi- 

herbacca, N. ab E. in DC. 1. c. p. 253. 
Var. y. caide subrepente, foliis ovatis, bracteolis cal3'cibusque villoso-ci- 

liatis.—L. mucronata, N. ab E. in Wall. 1. c. p. 95, et DC. 1. c. 

p. 250. 

Var. S. caule humili, basi repente; foliis ovalibus, subsessilibus. L. 

ustulata, IV. ab E. in Wall. 1. c. p. 95, 

Hab. In sj’lvis montanis tropicis; in Bengal, Hook.fil. et T. Thoms.'., 

Vicary !; Assam et montibus Khasia, Wall. Cat. 2365!, Griffith !, 

Hook.fil. et T. Thoms.!, JenkinsSimons Masters !; in Himalaya 

a Bbotan usque ad Gbarwal, Wall. Cat. 2365 ! et 3565 !, Hook.fil. et 

T. Thoms.!, Griffith !; Behar ad montem Parasnath, T. Thoms, et 

T. Anders.; Sumbulpore, Griffith!; in montibus Carnatic et Ana- 

mallay, Cleghorn!, Beddome!; in Burmali ad Prome, Wall. Cat. 

2365!; in ripis fluminis Atran ad Pegu, Wall. Cat. 7163, HP C/e/- 

land !, R. Scott!; Rangoon, Cleghorn !; Moulmein, Falconer !, 

Brandis!, Heifer! 

Var. 3. Moulmein, Wall. Cat. 7164!; Pegu, Brandis]’, Assam, Si¬ 

mons !; Sikkim, T. Thomson ! 

Var. y. Kamaon, Boyle!, T. Thoms.!; in provinciis Maisor et Carnatic, 

G. Thoms.!, Heyne in herb. Wall. 2366 ! 

Var. 8. Kamaon, T. Thoms,!; ad Bagesur in ripa fluminis Surjoo, T. 

Anders. 

Distr. China! 

23. L. Ceylanica, IV. ab E. III. Lepidag. p. 35, et DC. 1. c. p. 259.— 

L. nervosa, Wight Ic. PI. Ind. orient, t. 1620. 

Hub. Insula Zeylania, ad alt. 4000 ped., Thwaites, C. P. 1985!, T. 

Thoiyison! 

24. L. FASCICULATA, N. ab E. in Wall. 1. c. p. 95, et DC. 1. c. 260.— 

L. Goensis, Dalz. in Hook. Journ. of Bot. ii. p. 340. 

Hab. In collibus siccis et calidis Behar, Malvvah, Malabar et Concan, 

Beddome DoH.'., Stocks], Law]-, in Burtnah ad Rangoon, Cleg¬ 

horn !; ad basin collis Pabang ])rope flumen Atran, Wall. C'af. 2394 !; 

Pegu, Brandis !; ad Moulmein, Falconer!, Heifer !; in insula Zcy- 

lania, Thvcaites, C. P. 1983! 
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25. L. Walkeuiana, N. ab E. in DC. 1. c. p. 2()0; Wight Icon. Plant, 
hid. orient, t. 1530. 

Hub. In insula Zeylania, Thwuites, C. P, 85 !, 1986 ! 

26. L.Neesian.v, Wight, mss. in herb.propr.absque descriptione. Cau- 

libiis basi procumbentibus, teretibus, junioribus subtetragonis; foliis 

sessilibus, ovatis, apice acutis vel rotundatis, dense incano-velutinis, 

margine et venis pilis fulvis sparse ciliatis; spicis terminalibus, sim- 

plici))us, tetragonis, dense incano-sericeis; bracteis imbricatis, ovatis, 

acutis, pubescentibus, margine longe ciliatis; bracteolis parvis, subu- 

latis; calyce profunde quinque-fido, glandulose piloso, segmentis 

lanceolatis acutis; corolla subhypocraterimorpha, bilabiata, labio 

superiore ovato, minute bifido, inferiore tripartite, lobis ovatis, apice 

mucronatis; staminibus 4, didynamis, inclusis, filamentis brevibus; 

antlieris staminum superiorum bilocularibus, loculis distinctis, diva- 

ricatis, staminum inferiorum abortu unilocularibus, connective pi¬ 

loso ; capsiila tetrasperma. 

Hab. Palamcottah in solo nigro, Wight! 

Planta herbacea, dilFusa, dense incano-velutina, pilis sericeis paten- 

tibus flavis obtecta. Caules veteres plus minus lignosi. Folia 

utrinque dense velutina, incana, ovata, 1-2 unc. longa, ;i-l unc. lata. 

Spicee 1-2 unc. longa;, incauo-sericea;. Braclece 6-8 lin. longa;. 

bracteolis et calyce multo longiores. 

27. L. Beddomei, T. Anders. Caule gracili, tetragono, glabro; foliis 

decussatim oppositis, sessilibus, lanceolatis, mucronatis, fragilibus, 

margine crustaceis, minute serrulatis; floribus terminalibus, paucis, 

subspicatis seu solitariis; bracteis lanceolatis, acutis, mucronulatis; 

calyce berbaceo, quadripartite, segmentis 2 linearibus, acutis, margine 

ciliatis, uninerviis, 2 majoribus lanceolatis; corolla extus pubescente, 

infundibuliformi, portione infundibuliformi elongata, tube brevi, lobis 

insequalibus, superiore emteris breviore, bifido; staminibus quatuor 

inclusis; antlieris bilocularibus. 

Hab. Jubbulporc in India centrali, Beddome ! 

Planta herbacea, erecta, 6-8-uncialis ? Folia 1-2 unc. longa, 3—4 lin. 

lata, patentia, glabra, uninervia. Corolla 10 lin. longa, infundibu- 

liformis. 

This plant is probably most nearly allied to the group of spe¬ 

cies of which L. aristata is the type. It resembles L. Ueudelo- 

tiana from Senegambia in its terminal flowers. 

28. L. LONGIFOLIA, Wight, Ic. PI. Ind. orient, t. 1564. 

Hab. In peninsula Malayana ad Malacca, Griffith ! 

XXIII. Blepiiabis, Juss. 

Sect. 1. Eublephabis. 

!• B. ASPERRiMA, N. ab E. in DC. Prodr. xi. p. 267. 

Hub, In locis montanis Coucan et Maisor, Stocks!, Law ! 
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2. B. BOERHAAViiEFOLiA, Pers. Syn. ii. p. 180; N. ab E. in Wall. PL 

.4a’. rar. iii. p. 9J, et DC. 1. c. p. 266.—Acanthus Maderaspatensis, 

Linn. Sp. PI. p, 639.—A. ciliaris, Burm. El. Ind. p. 139, t. 42.— 

Blepharis Abyssinica, Hochst. in Schimp. Iter. Abyss. 247, 1492, et 

1895. 

Hab. In locis aridis et arenosis Indioe frequeus; Behar, Hook.JH.l; in 

planitie Gangetica sui)Ciiore ad Moradabad, T. Thoms.!; Saliaruupore, 

Roylel; ad Banda, Eclyeworth I; Malabar, Carnatic et Maisor, G. 

Thomsonl, Stocks Law Cleghorn\, Elliot Wight I, Heyne in 

herb. Wall. 2513!; in Burmah ad Ava et Prome, Wall. Cat. 

2513 !, Griffith, n. 6145 !; in Zeylania, Thwaites, C. P. 2014 ! 

Distr, Abyssinia!, Senegainbia !, Guinea ! 

3. B. Molluginifolia, Pers. Syn. ii. p. 180; N. ab E. in Wall. 1. c., et 

DC. 1. c. p. 266.—Acaiatbus Maderaspatanus, Linn. MSS. in herb, 

siio, sed non Sp. Plant.—A. repens Vahl, Symb. ii. p. 76.—Blepharis 

repens, Both, Nov. Plant. Sp. p. 321. 

Hab. In aridis Indise orientalis a Zeylania usque ad gradum latitudinis 

borealis 29 ; in planitie Carnatic, Heyne in herb. Wall. 2514!, Cleg- 

horn !; Malabar et Concan, Stocks!, Law !; Canara, Law !, Gibson!; 

in India central! ad Sagor, Vicary!; in planitie Gangetica superiore 

ad Moradabad, Thomsonl; ad Banda, Edgeworthl; in insula Zey- 

lauia, Thwaites, C. P. 3576 ! 

Sect. 2. Acaxthodium. Rami prociimbentes; Jlores dense spicati: 

spicis tetrastachyis, multijloris ; bracteis imbricatis. 

4. B. SiNDiCA, Stocks, MSS. in herb. Wight,—Acanthodiuni grossum, 

B ight, Ic. Plant. Ind. orient, t. 1535 et 1536, non N. ab E. in DC. 

1. c. p. 274.—A. hirtum, Planchon in herb. Kew, sed non A. hirtum, 

Hochst. in Kotsch PI. Nub. 256, et N. ab E., DC. 1. c. 

Hab. In deserto Sindico, Stocks ! 

See a note on this species in the ‘ Journal of the Proceedings 

of the Linnean Society,’ vii. p. 36. 

5. B. EDULis, Pers. Syn. ii. p. 180.—Acanthodium spicatum, DelilCf 

FI. jEgypt. p. 97, t. 33. fig. 3; N. ab E. in DC. 1. c. p. 274.—Acan¬ 

thus edulis, Vahl, Symb. i. p. 48.—Ruellia persica, Burm. FI. 

p. 135, t. 42. fig. 1.—Acanthus Delilii, Spreng. Syst. ii. 819. 
Hab. In Punjab ad Multan, Edgeworth !; Sind et Beloochistan,StocA'5!; 

Aftghanistan, Griffith! 

Distr. Persia!; Arabia Felici et Petraea !; Abyssinia!; Nubia-; 

/Egyptus! 

XXIV. Acaxthus, Zinii. 

1. A. CARDUACEUS, Griff. Itin. Notes, p. 144 ; Notul(e,\v. 138 ; Private 

Journals, p. 356. “ Frutex scandens, caule robusto ; foliis pinnati 

fidis, laciniis lobatis et dentatis, spiuosissimis, atro-viridibus; spicis 
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axillaribus et terminalibus, illis loiige pedunculatis, pedalibus, tetra- 

stacliyis, erectis ; bracteis ovatis, subreflexis, spinoso-dentatis, margine 

lunato-ciliatis, floribus albis; bracteis lanceolatis etiam lanatis.” 

Hab. In montibus Bhotan ad Bhoomlungtun et Oongar, Griffith, 
u. 688! 

Planta praconspicua, in rupibus scandens.” 

In a note Griffith says, “ used to feed black cattle.” This is 

without doubt the most interesting of all the Indian AcantJiacecB. 

It is a true typical Acanthus, of the same series as the Medi¬ 

terranean species, which have no rejiresentatives in Asia nearer 

Bhotan than Dahuria. A. carduaceus is also very local in its dis¬ 

tribution, having been found nowhere to the west of Bhotan ; and, 

indeed, Griffith met with it only twice, and remarks that at 

Oongar it has a very restricted range in latitude. With the 

exception of Acanthus voluhilis of the estuaries of the Ganges 

and some Burmese rivers, and of course the suborder Tlmn- 

hergklea;, this is the only scandent Acautbaceous plant known. 

2. A. LEucosTACHYUs, Wall. Cat. 2512; N. ab E. in Wall. PI. As. 

Tar. iii. p. 98, et DC. 1. c. p. 2/0. 

Hab. In Assam ad Gowbatty, Masters !, Jenkins!, Simons!; in mon- 

tibus Khasia, ad alt. 1000-4000 ped.. Wall. 2512!, Hook.fil. et T. 

Thoms.!, Griffith! 

3. A. iLiciFOLius, Linn. Sp. PI. p. 639.—Dilivaria iiicifolia, Juss. 

Gen, Plant, p. 115, et N. ab E. in Wall. 1. c. p. 98, et DC. 1. c. p. 268. 

Hab. In littoribus salsis tropicis frequentissimus in India a littore au- 

strali Zeylaniae usque ad a:stuarium Gangeticura; atque in eestuariis 

Birmannicis et Malayanis, Heyne in herb. WaU.2bW\, Roxburgh \, 

Griffithl, Law], Cleghorn], Falconer], Hook. Jil. et T. Thoms.], 

Thwaites, C. P. 201/ I;—in horto botanico Calcutt. indigenus et 

cultns! 
Distr. Per totuni archijielagum Malayauurn et insulas Moluccas et Phi- 

lippinas; China, ad Hongkong; ad littora Australia; et Africa; tro¬ 

pica;. 

4. A. EBRACTEATUS, Vahl, Sgmb. ii. p. 75, t. 40.—Dilivaria ebracteata, 

Pers. Sgn. ii. p. 1/9; N. ab E. in Wall. 1. c. p. 98, et DC. 1. c. 

p. 269. 
Hab. In mstuario Chappedong, Wall. Cat. 71591; in peninsula Ma- 

layana ad Malacca et Penang, Wall. Cat. sub numero 2511 ! et /169! 

Distr. Java!, Moluccas. 

5. A. voLUBiLis, Wall. PI. As. rar. ii. p- 56, t. 172.—Dilivaria scan¬ 

dens, N. ab E., DC. 1. c. p. 269. 
Hab. In a;stunriis Gangeticis et fluininura Birmannicorum et Malay- 

anorum, Wallichl, Falconer], Griffith 1, It. Scott I 

Distr. Java!, Moluccas I 
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XXV. AndEoGRAPHIS, Wall. 

1. A. Neesiana, Wight, Ic. PI. Ind. orient, t. 1561.—Andrographis 

no. 13 et 14, herb. Hook.jil. et T. Thoms.! 

Hab. In montibus provinciaruin Malabar, Concan et Kurg, Stocks!, 

Law!, Gibson !, G. Thomson!; in collibus Shevaroy, Wight!; in 

montibus Pulney, Beddome! 

2. A. LiNEATA, N. ab E. in Wall. PI. As. rar. iii. p. 116, et DC. 1. c. 

p. 516—Justicia lineata. Wall. Cat. 2486 \. partim. 

Hab. In montibus Nilgiri, Wight! 

3. A. viscosuLA, IV. ab E. in Wall. 1. c., et DC. 1. c. p. 507.—Justicia 

lineata, Wall. Cat. 2486 b. 

Hab. In Carnatic, Heyne in herb. Wall. 2486 b ; ad Courtallum, Wight! 

4. A. AFFiNis, N. ab E. in Wall. 1. c., et DC. 1. c. 

Hab. In montibus Malabaricis “ Bababoodun ” dictis. Law!; in pro- 

vincia Maisor, G. Thomson ! 

5. A. PANicuLATA, IV. ab E. in Wall. 1. c., etDC. 1. c. p. 515.—Justicia 

paniculata, Bunn. FI. Ind. p. 9. 

Hab. In planitie Indiae orientalis et ZeylanisQ sub umbra arborum, 

Bengal, Hook.jil. et T. Thoms.!; Assam, Masters !, Simons !; in mon¬ 

tibus Kbasia, Hook. jil. et T. Thoms. !; Behar, T. Thoms.! et T. 

Anders.; Carnatic, Heyne in herb. Wall. 2454 !; in planitie Gange- 

tica superiore, Royle !; Lucknow, T. Anders.; in Zeylania, Thwaites, 

C. P. 1981 partim, et 3664 ! In liort. bot. Calc, indigena et culta. 

Wall. Cat. 2454 ’ 

Distr, Java !; in insulis Antillis introducta. 

6. A. ALATA, N. ab E. in DC. 1. c. p. 516.—Justicia alata, Vahlf En. 
i. p. 139. 

Hab. In insula Zeylania, Thwaites, C. P. 1977!; ad Coimbatore, 

Wight! 

7. A. ELONGATA, T. Anders.—Cryptophragmium cordifolium, X. ah 

E. in Wall. 1. c. p. 100.—C. elongatiun, N. ab E. in DC. 1. c. p. 95. 

Hab. Inprovincia Carnatic ad Tranquebar, Heyne in herb. Wall. 2482!; 

ad Courtallum, Wight! 

8. II. TENUiFLORA, T. Anders.—Justicia tenuiflora. Wall. Cat. 718^* 

—Ilaplanthus tcner, N. ab E. in Wall. 1. c. p. 115, et DC. 1. c. p. 512, 

excl. var. ^3. 

Hah. In collibus prope Prome, ad Taong Dong, Wall. Cat. 7185 ! 

9. A. Ceylanica, N. ab E. in DC. 1. c. p. 518. 

Hab. In insula Zeylania, Walker in herb. Hooker! 

10. A. WiGHTiANA, N. ab E. in DC. 1. c. p. 517.—A. macrobotrys, X. 

ab E. 1. c. p. 516. 

Hab. In montibus provinclm Malabar, Wight!; in collibus Pulney; i® 

insula Zeylania, Thwaites, C. P. 3578!, 1981, partim ! 
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U. A. GRACILIS, N. ah E. in DC. 1. c. p. 516. 

Hah. In provincia Carnatic ad Courtallum, Wight!, G, Thomson! in 
herh. Hook.Jil. et T. Thoms. 

12. A. ECHioiDES, N. ah E. in Wall. 1. c. p. 117j et DC. 1. c. p. 518.— 

Justicia echioides, Linn. FI. Zeyl. p. 8. n. 21. 

Hah. In locis montanis et aridis Indiae orieotalis; in Panjab et planitie 

Gangetica superiore, Royle!, T. Thomson !, T. Anders.; ad Sagur, 

Vicary !; in provinciis Carnatic, Maisor et Canara, Cleghom!, El¬ 

liot !, Law !; in insula Zeylania, Thwaites, C. P. 606 !; in Burmah ad 

Ava, Wall. Cat. 2439 ! In horto botanico Calcuttensi culta, Wall. 
Cat. 2439! 

13. A. SERPYLLiFOLiA, Wight, Ic. t. 517-—Erianthera serpyllifolia, 

H. ah E. in Wall. 1. c. et DC. 1. c.—Justicia serpyllifolia, Vahl, En. 
i. p. 169. 

Hah. Maisor et Carnatic, Wall. Cat. ex herh. Madras, 2461 a, b, c !; ad 

Palmacottah, Wight I 

14. A. LOBELioiDEs, Wight. Ic. t. 1557.—Erianthera lobelioides, N. 

ah E. in Wall. 1. c. p. 115, et DC. 1. c. p. 514. 

Hah. In pascuis montanis jugi Nilgiri, Wight! 

XXVI. Haplanthus, N. ah E. 

!• H.? HYGRopHiLoiDES, T. AndcTS. Foliis petiolatis, ovatis, acutis, 

margine integris, utrinque tomentosis, venis furfuraceis; floribus in 

axillis foliomm caulinorum aggregatis, bracteis minutis, linearibus, 

subulatis; calyce quinquepartito, segmentis mqualibus, subulatis, 

acutis j corolla infundibuliformi, limbo bilabiato, lobis rotundis, scqua- 

libus, fauce brevi; staminibus duobus sequalibus, filamentis ligulatis 

alatis, antheris bilocularibus loculo postico barbato. 

Hah. In Burmah ad Pegu, Brandis! 

Planta neglecta. Caules plures quadrangulares furfuracei. Folia ovata, 

unc. longa, 5-I unc. lata, minute lineolata. BracteieSMn. longsc. 

Calyx 3 lin. loiigus. Corolla parva, extus pubescens, tubo angusto. 

Capsula linearis, compressa, glandulosa, polysperma. 

It is with the greatest hesitation that I place this plant even 

provisionally in Haplanthus. The specimens I possess are very 

imperfect, so that I have been able to examine only one flower. 

The plant is evidently an insignificant weed. I at first referred 

the species to Hygrophila, but, after examining the flower, I 

Was induced to remove it to its present place. 

2. H. TENTACULATUS, N. ah E. in DC. 1. c. p. 513.—Ruellia tenta- 

culata, Linn, in Amcen. Acad. iv. p. 320. 

Hah. In India centrali ad Sagur, Jerdon!; Canara et Concan, Stocks!, 
Law I 

l-TIIN. PBOC.—BOTANY, TOL. IX. 2 L 
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3. H. PLUMosus, T. Anders. Foliis longe petiolatis, ovatis, apice 

acutis, basi in petiole decurrentibus; floribus axillaribus, interdum 

sessilibus, plerumque in apice ramorum spicatim dispositis; bracteis 

bracteolisque linearibus quadrangularibus glandidoso-viscosis, apice 

breviter biddis ; calyce quinquefido, segmentis aristatis, margine se- 

toso-ciliatis; corolla iufundibuliformi, curvata, indistincte bilabiata, 

lobis sequalibus, lanceolato-ovatis; staminibus inclusis, filamentis 

brevibus, ligulatis, alatis, antheris bilocularibus; capsula lanceolata 

acuta, mucronulata, octosperraa.—Haplanthus, sp., n. 4, herb. Hook, 

fil. et T. Thoms. 

Hub. Concan, Stocks !, Law ! 
Planta 2-3-pedalis, tomentosa. Caules veteres sublignosi, teretes, defo- 

foliati, molliter pubescentes, juniores tetragoni. Folia 2-8 unc. 

longa, 1-3 unc. lata, berbacea, sparse pubescentia. Bracte^ et brac- 

teolce graciles, g-l unc. longse. Calyx parvus, 3 lin. longus, segmentis 

subulatis, sericeo ciliatis. Corolla glabra, 4 lin. longa. 

4. H. VERTiciLLARis, N. ob E. in DC. 1. c. 

Hab. In India centrali ad Sagur, Vicary!; in montibus provinciarum 

Malabar et Concan, Stocks!, Law!; in collibus Anamallay, Beddome! 

XXVII. G-tmnostachtijm, IT. ah E. 

1. G. Parishii, T. Anders. Ramis oppositis, foliis longioribus; foliis 

radicalibus petiolatis, ovatis, caulinis breviter petiolatis, ovatis ^vel 

lanceolatis, supra pilis sparse obtectis, subtus glabris, margine integns; 

floribus circa apicera ramorum aggregatis vel in spicis paucifloris sub- 

secundis dispositis; bracteis et bracteolis a calyce paulo remotis, mi- 

nutis, subulatis, calyce ad basin ajqualiter 5-fido, segmentis linearibus, 

acutis; corolla infundibuUformi, bilabiata, lobis ovatis obtusis, tube 

incurvo; staminibus inclusis, •filamentis brevibus ligulatis alatis mar¬ 

gine ciliatis, antheris tomentosis.—Haplanthus tener, var. /3. elon- 

gata, N. ab E. in DC. 1. c. p. 513. 

Hab. Tavoy, Wall. Cat. 7185a; Moulmein, Parish'., Scott 1} iusulis 

Andaman, Heifer! 

Caulis 8-uncialis-l-pedalis, erectus, tetragonus, sparse hirsutus. Foho 

1-3 unc. longa, 5—1^ unc. lata, in petiolum gradatim transeuntia. 

Flores breviter pedicellati, remoti. Calyx parvus, 2 bn. longus, gl* 

ber vel sparse glandulosus. Corolla 4 lin. longa, incurva, extus pube 

scens, intus glabra, purpurea. 

2. G. ANDBOGRAPHioiDEs, T. Anders. Caule erecto, ramoso; foUw 

petiolatis, ovatis, apice acuminatis, superioribus sessibbus, basi ro 

tundis vel subcordatis, utrinque glabris ; floribus paniculatis, breviter 

pcdicellatis, bracteis et bracteolis conformibus, minutis, subulatis , 

calyce ad basin quinquefido, sparse glanduloso, segmentis su u 

acutis; corolla incurva infundibubformi, limbo obscure bilabiate, 

labii inferioris sequalibus ovatis obtusis, labio superiore profunde 
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partito; filamentis brevibus, alatis; antheris barbatis, loculis sterilibus 

basi breviter calcaratis ; stylo ciliato, stigmate subulato glabro; cap- 

sula elongata, lineari-lauceolata, pubescente, polysperma. 

Hab. Assam f Masters]; Burmah, Griffith] 

Planta gracilis, facie Andrographidis paniculate, 1-2-pedalis. Caulis 

herbaceus, tetragonus, glaber. Folia opposita, late ovata, 2-4 unc. 

longa, 1-2 unc. lata. Panicule pauciflorse, glabrae. Flores remoti, 

oppositi, breviter pedicellati. Bractee parvae, subulatae. Capsula 
8-10 lin. longa, pubescens. 

8. G. HiRSUTUM, T. Anders, in Thwaites’s En. PI. Zeyl. p. 233. 

Hab. In provincia central! insulae Zeylaniae, ad alt. 3000 ped., C. P. 
2473. 

4. G. PANicuLATUM, T. Anders. in Thwaites, 1. c. p. 232. 

Hab. In insula Zeylania, Thwaites, C. P. 2994 ! 

5. G. CANESCENS, T. Anders.—Cryptophragmium canescens, N. ab E. 
in DC. 1. c. p. 95. 

Hab. In provinces Maisor et Carnatic, G. Thomson! in herb. Hook. 

Jil. et T. Thoms.]; ad Courtallum, Wight. 

5. G. SERRULATUM, T. Anders.—Cryptophragmium serrulatum, N. 

ab E. in DC. 1. c. p. 95, cum syn. 

Hab. In provincia Carnatic, Heyne in herb. Wall. 2452 a . 

7. G. TOMENTOSUM, T. Anders. Caule tetragono, glanduloso, to- 

mentoso, angulis obtusis; folds floralibus ovatis, apice acutis, basi in 

petiolum constrictis, margine undulatis, utrinque hirsutis, subtus 

canescentibus ; spicis axillaribus terminalibusque, densifloris, tricho- 

tome ramosis; floribus pedicellatis; bracteis linearibus, acutis, glandu- 

lose ciliatis; calyce profunde 5-fido, segraentis aristatis ciliatis sca- 

briusculis; corolla subcylindrica, extus pubescente, limbo bilabiato, 

lobis aequalibus obtusis; staminibus inclusis, filamentis ligulatis an- 

gustis, antherarum loculis aequalibus glabris; capsula elongata linear!, 

subtereti, mucronulata. 

Hub. In India central!, Beddome ! 
Planta perennis, herbacea, glandulosa, tomentosa, erecta, l-2-pedali8. 

Folia floralia herbacea, glanduloso-tomentosa vel scabriuscula, subses- 

silia, ovata, 1 unc. longa, 6 lin. lata, inferiora ignota. Bractee lineares, 

aristatae, glandulosse, 3 lin. longse. Calyx 5 lin. longus. Pedicelli 

calyce breviores, filifonnes. Corolla anguste cylindrica, recta, 6-B bn. 

longa, pubescens. Capsula fere 1 unc. longa, polysperma, retina- 

culis erectis acutis. 

8. G. LATiFOLiUM, T. Anders.—Cryptophragmium latifolium, Dalz. 

in Hook. Joum. of Botany, ii. p. 137- 
Hab. In montibus provinciarum Malabar et Concan, Dalzell!, Stocks!, 

Law !, Gibson! 
2 l2 
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9. G, SANGUINOLENTUM, T. Anders, in Thwaites’s En. PI. Zeyl. 

p. 232.—Cryptophragmium sanguinolentum, N. ab E. in EC. 1. c. 

p. 96.—C. axillare, N. ab E. 1. c.—Justicia sanguinolenta, Vahl, Symb. 

ii. p. 10. 

Hob. In insula Zeylania, Thwaites, C. P. 186 ! 

10. G. GLABKUM, T. Anders.—Cryptophragmium glabrum, Dalz. in 

Hook. Journ. of Botany, ii. p. 338. 

Hob. In sylvis provinciae Concan australis, DalzelV., Stocks!, Lawl 

11. G. VENUSTUM, T. Anders.—Cryptophragmium venustum, JV. £• 

in Wall. PI. As. rar. iii. p. 100, et DC. 1. c. p. 94.—Justicia venusta. 

Wall. 1. €. i. p. 53, t. 66. 

Hab. In montibus Khasiae, Wall. Cat. 24/0!, Grifith], Hook. fil. et 

T. Thoms.! 

12. G. Ceylanicum, N. ab E. in DC. 1. c. p. 93. 

Hab. In insula Zeylania, Thwaites, C. P. 2019! 

13. G. ALATUM, Wight, Icon. Plant. Ind. Orient, t. 1525.—G. febri- 

fugum, Benth. in Flora, xxxii. p. 558. 

Hab. In provincia Canara ad Mangalore, Wight! 

XXVIII. PhlogACANTHUS, N. ab E. 

1. P. THYRSIFLORUS, N. ab E. in Wall. PI. As. rar. iii. p. 99, et DC. 

1. c. p. 321.—Justicia thyrsiflora, Roxb. FI. Ind. i. p. 114. 

Hab. In sylvis montanis tropicis jugorum Himalayae et Khasiae; Khasia, 

Wall. 2430 !; ad fluvium Borpanee, Simons! H.f. et T. T.l; in As¬ 

sam, Masters !, Booth !, Jenkins !; Bhutan, Griffith !; Sikkim, Hook, 

fil. et T. Thoms.!; Kumaon et Gharwal, Royle!; ad Rangoon in 

Burmah, Cleghorn!, sed certe ex horto. In horto botanico Calcut- 

tensi cultus. 

2. P. CURVIFLORUS, N. ab E. in Wall. 1. c. p. 99, et DC. 1. c. p. 320. 

—Justicia curviflora, Wall. PI. As. rar. ii. p. 9, t. 112. 

Hab. In montibus Khasiae, Wall. Cat. 2429 !, Griffith!, Hook. fil. et T. 

Thoms.!, Masters I, Simons!, Oldham! Olim in hort. bot. Calc, 

cultus. 

3. P. TUBIFLORUS, N. ob E. in Wall. 1. c. et DC. 1. c. p. 321. Jus¬ 

ticia tubiflora. Wall. Cat. 2428.—Loxanthus Gomezii, N. ab E.»» 

B^all. 1. c. et DC. 1. c. p. 322. 

Hab. In montibus Khasiae et Jynteae, Wall. 71/0!, Hook. fil. et T. 

Thoms.!, Griffith!; in Assam ad Gwalpara, Hamilton in herb. B all. 

2428 !, Jenkins!, Masters!, Simons! 

4. P. PARVIFLORU8, T. Anders. Folds herbaceis, petiolatis, ovatis, 

apice caudatis, acutis, basi in petiolo decurrentibus, roargine in 

tegris, utrinque glaberrimis; racemis terminalibus, erectis, pauciflons, 

glabris, pedunculi^ oppositis, 3-4-flori8, pedicellis brevibus, pube 
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scentibus; bracteis a floribus remotis, parvis, subulatis; calyce 5-par- 

tito, segmentis aequalibus; corolla cylindrica, subcoriacea, glabra, 

limbo obscure bilabiatim diviso; labio inferiore trifido, lobis aequa- 

bbus, ovalibus; superiore minute bifido ; antheris inclusis. 

Hab. In collibus Mishmi, herb. Griffith !, Kew Distr. n. 6156. 

Plant a suffruticosa. Caulis tetragonus, glaber, angulis obtusis. Folia 

cum petiolo 6-uncialia vel pedalia, 2-4 unc. lata; petiolo 1-2 unc. 

longo, Raeemus 3-5 unc. longus, rachi subtetragona, glabra. Pe- 

dunculi graciles, 5 unc. longi. Corolla 1 unc. longa, glabra. An- 

theree lineares, muticae, glabrae. Filamenta ligulata, glabra. Stylus 

subulatus, integer, glaber. Capsula ignota. 

5. P. GUTTATUS, N. ab E. in Wall. 1. c. et DC. 1. c. p. 321.—Justicia 

guttata. Wall. PL As. rar. i. p. 24, t. 28. 

Hab. In montibus Khasiae, Wall. Cat. 2431!, Griffith !; in collibus 

“ Naga ” dictis. Masters!, Simons!; in jugo montium Himalayae ad 

Dewangiri in provincia Bhutan, Simons! 

6. P. viTELLiNus, T. Anders.—Endopogon vitellinus, N. ab E. in DC. 

1. c. p. 723.—Justicia vitellina, Roxb. FI. Ind. i. p. 115.—Phlogacan- 

thus asperulus, N. ab E. in Wall. 1. c. et DC. 1. c. p. 321.—Justicia 

asperula. Wall. Cat. 7171, Bot. Cab. t. 1681.—J. quadrangularis, 

Wall. Cat. 2451, et Hook. Bot. Mag. t. 2845. 

Hab. In Himalaya in sylvis tropicis a Bhutan oriental! ad Sikkim, Griffi 

fith!, T. Thomson!; in Assam, Masters !, Simons !; in collibus prope 

Chittagong, Roxburgh ! In horto bot. Calc, cultus. 

The synonymy shows that this species has been twice described 

by Nees, first as Phlogacanthus asperulus, and again in the sup¬ 

plementary part of the 11th volume of De Candolle’s ‘ Prodromus,’ 

as Endopogon vitellinus. There is an excellent drawing of Jus. 

ticia vitellina among Roxburgh’s coloured figures of Indian plants 

in the Library of the Botanical Gardens. The living plants in 

the garden are still known to the native gardeners as Justicia 

asperula, the name taught them by Wallich. There can be no 

doubt about the identity^ of Roxburgh’s Justicia vitellina and 

Wallich’s J. asperula. 

7. P. PULCHERRiMUS, T. .finders. Caule pubescente; foliis oppositis, 

petiolatis, subcoriaceis, ovatis vel lanceolatis, apice acuminatis vel ob¬ 

tusis, basi in petiolum contractis, margine integerrirais; racemis 

simplicibus, elongatis, rare tricbotomis, densifloris; pedunculis oppo¬ 

sitis, abbreviatis, 4-8-floris; calyce sequaliter quinquepartito, pube- 

scente; corolla infundibuliformi, extus pubescente, limbo 5-partito, 

laciniis ovalibus, apice acutis, 2 superioribus latioribus, labio inferiore 

ad faucem bullato; staminibus fertilibus 2, anantheris 2 minutis, an¬ 

theris bilocularibns, loculis sequalibus, linearibus, muticis, dorso 

sparse birsutis; capsula clavata, obtuse quadrangulari, sulcata. 
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Hab. In provincia Tenasserina, Heifer!; ad Moulmein, Falconer!, 

Parish! 

Suffrutex 2-3-pedalis ? Caulis crassus, siibtetragonus. Cortex in parte 

inferiore cinereus, in juniore siibincanus, pubescens. Folia 6-12- 

uncialia, 2-5 unc. lata, glaberrima, paucinervia. Racemus 8-12-uncia- 

lis. Rachis incano pubescens, pedunculis in axillis bractearum com- 

munium oppositis, abbreviatis. Corolla 8 lin. ad 1 unc. longa, pal- 

lide straminea, fauce maculis purpureis notata. Capsula immatura 

8 lin. longa, sessilis, obtusa, glabra. 

8. P. ELONGATUS, T. Anders. Caule tereti, pruinoso; foliis her- 

baceis, longe petiolatis, ovatis, apice acuminatis, basi in petiolo 

longe decurrentibus, glabris; spicis elougatis, gracilibus, plerumque 

terminalibus trichotorae ramosis, vel axillaribus simplicibus ; floribus 

distiche oppositis, sessilibus, solitariis ; bracteis parvis, ovatis acutis, 

bracteolis oppositis subulatis acutis; calyce profunde 5-partito, seg- 

mentis acutis linearibus; corolla tubulosa, recta, extus pubescente, 

limbo bilabiatim partito, labio inferiore fauce intus hirsuto, lobis la- 

teralibus lanceolatis acutis, iutermedio latiore acuto, labio superiore 

obscure bifido, acuto breviore ; staminibus 2, filamentis ligulatis, naar- 

gine interiore barbatis, antberis bilocularibus, loculis linearibus, gla¬ 

bris ; capsula clavata, subtetragona, glabra, octosperma, valvis sulcatis. 

Hab. In provincia Martaban ad Amherst, Falconer! 

Planta sufFruticosa, 1—2-pedalis. Folia cum petiolo 4-6 lin. longa, 

2^ unc. lata. Spicee fere pedales. Flores sessiles, solitarii. Bractex 

2 lin. longje. Corolla 5 lin. longa, extus pubescens. Capsula cla¬ 

vata, apice obtusa, 8 lin. longa. 

9. P. LATIFOLIUS, Wight, Icon. t. 1537. 

Hab. In sylvis provincim Coorg, Wight! 

10. P. PUBiNERVius, T. Anders. Caule lignoso, subtetragono, cinereo, 

glabro vel pubescente; foliis petiolatis, ovatis acutis, basi breviter 

acuminatis, supra scabris, subtus ad costas pubescentibus; racemis 

simplicibus, axillaribus, oppositis, paucifloris; pedunculis subtetra- 

gonis, pubescentibus; pedicellis gracilibus, teretibus, elongatis, in por 

tione inferiore bibracteolatis; calycis segmentis sequalibus, bne^" 

lanceolatis acutis, extus pubescentibus, intus incano tomentosis, 

corolla tubulosa, paulo incurva, extus pubescente, intus glabra, limbo 

quinquefido, lobis duobus superioribus iuferiores superantibus, sta 

minibus valde exsertis, filamentis ligulatis, glabris; capsula tereti. 

subclavata, elongata, glabra, obtusa, polysperma. ^ 

Hab. In montibus Kbasiae in sylvis subtropicis, Simons^ Hook.fil-^ 
T. Thoms.!; in Assam, Masters!; Sikkim in sylvis subtropicis, a 

altitudinem 5000 ped., Hook.fil.! 

Suffrutex pubescens. Cortex cinereus. Folia parva, inferiors cit® 

decidua, berbacea, 4-8 unc. longa, 1-3 unc. lata; petiolo tereti, 

pubescente vel tomentoso, ^1 unc. longo. Racemi 6-8-flon, * 
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axillis foliorum deciduorum orientes, pedunculo brevi, unc. longo, 

pedicellis gracilibus, pedunculo aequalibus vel longioribus. Bracteolce 

oppositae, minutae, subulatae. Calyx 3—4 lin. longus. Corolla co- 

riacea, extus pubescens, 2 unc. longa, 4 lin. lata, fulva ?; limbi lobis 

incurvis, nunquam patentibua. Capsula sulcata, glabra, basi plus 
minus angusta. 

XXIX. JusTiciA, Linn. 

Sect. 1. Betonica. Spicm terminales axillaresve, bracteis imbricatis. 

Frutices vel suffrutices, excepta J. montana, cujus infiorescentia thyrsi- 
formis est. 

1. J. MONTANA, Wall. Cat. 2471.—Hemichoriste montana, N. ab E. 

in Wall. PI. Js. rar. iii. p, 102, et DC. 1. c. p. 36?. 

Hob. In locis montanis Indiae australis, ad Travancore, Wall. Cat. 2471 •, 

2437 !; in provinces Concan et Canara, Law !, Gibson!, Stocks !; in 

collibus Anamallay, Beddome! 

2. J. ADHATODA, Linn. FI. Zeyl. p. 16.—Adhatoda vasica, N. ab E. 

in Wall. 1. c. p. 103, et DC. 1. c. p. 387. 

Hab. Per totam planitiem Indicam dispersa in locis siccis vel saxosis; in 

Himalaya subtropica ab Assam usque ad Peshawur, Simons!, Jenkins!, 

Hook. fil. et T. Thoms.!; in montibus Beliar et India? centralis et 

australis; in insula Zeylania, C. P. 1991 ! In hort. botan. Calc, 
culta. 

Distr. Java!; China! 

3. J. VENTRicosA, Wall. PI. As. rar. i. p. 80, t. 93.—Adhatoda ven- 

tricosa, N, ab E. in DC. 1. c. p. 407. 

Hab. In Burmah ad ripas fluminis Attran, Wall. Cat. 2436!; in pro- 

vincia Tenasserim ad Moulmein, Falconer! In hort. bot. Calc, culta. 
Distr. China. 

4. J. Atkinsoni, T. Anders. Foliis longe petiolatis, apice et basi 

acuminatis, supra glabris, subtus ad costas puberulis; spicis termina- 

libus, elongatis, tetragonis ; bracteis dense imbricatis, ovatis vel ovato- 

lanceolatis, apice acutis, margine ciliatis, subdentatis, utrinque pills 

sparse adspersis ; calycis segmentis brevibus, subulatis } corolla pro- 

funde bilabiata, tubo angusto, labio superiore subintegro, inferior© 

tripartite, lobis ovato-lanceolatis apice rotundatis. 

Hab. In convallibus profundis tropicis provinciae Sikkim, inter vicos 

Rinchingpong et Yoksun, n. 1066, herb. Sikkimensis, T. Anders, v. v. 

Planta bracteis purpureis et spicis elongatis densis et magnitudine fo¬ 

liorum conspicua. Caulis 1-2-pedalis, debilis, basi decumbens et 

radicans, teres. Folia 6 unc. vel 1 ped. longa, late ovata, {letiolo 

gracili, 2-3 unc. longo. Spicee pedunculatie, puberulae, multidone, 

6 unc. ad 1 ped. longse. Bracteee basi virides, apice et margine pur- 

pureae. Calyx parvus, bracteis obtectus. Corolla ringens, extus pilis 

sparse obtecta, intus glabra, 8 lin. longa, labio superiore erecto. 
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I have named this species after my friend W. S. Atkinson, 

Esq., Director of Public Instruction in Bengal, who was my 

companion in a journey I made to Khanchinjunga, during which 

this plant was discovered. 

5. J. ARGYROSTACHYA, Wall. Cat. 7172.—Adhatoda argyrostachya, 

N. ah E. in Wall. PI. As. rar. iii. p. 102, et DC. 1. c. p. 385. 

Hah. Burmah in montibus prope Prome, Wall. ! 

6. J. GRANDiFOLiA, T. Auders. Caule subtetragono, glabro vel pu- 

bescente, foliis longe petiolatis, insequalibus, oblique subcordatis, apice 

aeuminatis, margine integris, utrinque glabris, nervis lateralibus basi 

dilatatis; spicis terminalibus et axillaribus, elongatis, pubescentibus ; 

bracteis oppositis, laxe imbricatis, lanceolatis, apice acutis, velutinis; 

bracteolis linearibus acutis, tomentosis, calyce longioribus; calyce pro- 

funde 5-partito, segmentis linearibus, 3 cseteris paulo brevioribus, 

utrinque pubescentibus ; corolla extus pubescente, intus glabra, lobis 

labii inferioris parvis, oblongis, obtusis ; staniinibus exsertis, antheris 

bilocularibus, loculis ovatis, glabris. 

Hah. In provincia Tenasserim, Parish, n. 415 ! 

Planta herbacea, glabra- Folia magna, patentim nervosa, cum petiolo 

10-14 unc. longa, 3-7 unc. lata. Spices debiles, laxae, pedunculatse, 

4-10 unc. longae. Bractecs bracteolas et calycem superantes, 5-f 

unc. longse. Brac/eo?<e calycem fere dimidio longiores. CoroWfl alba, 

purpureo maculata, 1 unc. longa. 

7. J. BETONicA, Linn. FI. Zeyl.p. 6.—Adhatoda betonica, N. obE.in 

Wall. PI. As. rar. iii. p. 103, et DC. 1. c. p. 385.—A. variegata, N. 

ah E. in DC. 1. c.—A. lupulina, N. ah E. 1. c.—A. cheiranthifolia, 

N. ah E. 1. c. p. 387. 

/9. Neilgherriensis, T. Anders, in Journ. Proceed. Linn. Soc. vii. p- H®* 

—A. Nilgherrica, N. ah E. 1. c. p. 386.—A. trinervia, N. ah E. *» 

Wall. 1. c. p. 103, et DC. 1. c.—A. arenaria, N. ah E. in Wall. 1. c. 

et DC. 1. c. p. 387. 

Hah. In provinciis Concan, Malabar, et Carnatic, Roxburgh], Stocks], 

Law!, Wight!; in monte Parasnath a basi usque ad verticero, E. 

Thoms.] et T. Anders.', in insula Zeylania, Thwaites, C.P- 385!, 

386 !, 387 ! In hort. bot. Calc, culta. 
Var. (3. In montibus Nilgiri ad Ootacamund, Wight], Perottet]’, ad 

Cochin, Johnstone 1 

Distr. Abyssinia!; Africa australis ! 

8. J. RAMOsissiMA, Roxb. FI. Ind. i. p, 129.—Adhatoda ramosissima, 

N. ah E. in Wall. 1. c. p. 103, et DC, 1. c. p. 385. 

Hah. In Coromandel, Roxburgh. In hort. bot. Calc, culta. 

9. J. Orixensis, Roxh. FI. Ind. i. p. 132.—Gendarussa Orixensis, N. 

ah E. in Wall. 1. c. p. 104.—Adhatoda Orixensis, AT. ab E. in DC. 

1. c. p. 400.—Justicia Tranquebariensis, Roxb. 1. c. p. 130, excls syn. 

Hah. In provinciis Canara et Maisor, Law], Stocks], Cleghom] 
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I agree with Nees in considering Roxburgh’s J. Tranqtte~ 

hariensis identical with this species. The Linnean J, Tranque- 

hariensis is a very different plant, with rounded stems and axil¬ 

lary solitary flowers passing sometimes into pseudo-spikes at 

the ends of the branches. I have placed the J. Tranquebariensis 

of Linnaeus in the Section Gendaeitssa. 

Sect. 2. Rostellaria. Flores terminales spicati, vel axillares sub- 

solitarii, bracteis prcesertim ciliatis vel margine ciliatis: calyce 

4-partito, cum rudimento lacinice quinta. Plantes herbacece, plerumque 
neglectce. 

t Floribus terminalibus spicatis. 

10. J. PEPLoiDES, T. Anders.—Rostellaria peploides, N. ab E. in 

Wall. 1. c. p. 101, et DC. 1. c. p. 375.—J. procumbens. Wall. Cat. 
2441 B.c. 

angustifolia, T. Anders.—J. Vahlii, Roth. Nov. Sp. Plant, p. 14.— 

Rostellaria Vahlii, N. ah E. in Wall. 1. c. p. 102, et DC. 1. c. p. 376. 

—J. quinquangularis, Roxb. FI. Ind. p. 123.—R. quinqiiangularis, 

N. ab E. in Wall. 1. c. et DC. 1. c.—J. geniculata, Wall. Cat. 2443. 

Hah. In oryzetis et locis udis per totam Indiain a Carnatic usque ad 

Affghanistan, Hamiltonl, Roxburgh], Wight!, Stocks], Law], Griffith], 

Hook.Jil. et T. Thoms.!, Wall. Cat. 2441! 

Var. S. In provinciis Carnatic, Behar, Bengal, Assam, planitie Gan- 

getica usque ad Panjab, Wall. Cat. 2443 b !, Hook.Jil. et T. Thoms. I, 

Griffith!, Simons! 

11. J. PROCUMBENS, Linn. FI. Zeyl. p. 7.—Rostellaria procumbens, 

N. ab E. in Wall. 1. c. p. 101, et DC. 1. c. p, 371.—R. hedyotifolia, 

N. ab E. in Wall. 1. c. et DC. 1. c.—R. crinita, N. ab E. in Wall. 

1. c. p. 101, et DC. 1. c. p. 373.—R. molhssima, N. ab E. in Wall. 

1. c. et DC. 1. c.—R. Royeniana, N. ab E. in DC. 1. c. excl. syn. 

Linn.—R. sarmentosa, Zoll. in PI. Jav. n. 596, et N. ab E. in 

DC. 1. c. p. 370.—R. Abyssinica, Brongn. hort. hot. Paris, et N. ab 

E. in DC. 1. c. p. 372, cum syn.—R. simplex, Wight. Ic. Plant. Ind. 

Orient, t. 1542. 

Hab. In miuris et rupibus necnon in sylvis siccis per totam Indiam 

tropicam a Zeylania usque ad Himalayam, Hamilton!, Roxburgh ], 

Wall. Cat. 2441 partim], 2444 c!, 2445!, 2448!, 24491, Gnffith], 

Royle ], Hook.Jil. et T. Thoms.!, Wight!, Thwaites, C. P. 228!, 4041; 

in Burmah, Wallich!, Falconer!, Brandis ! In hort. bot. Calc, culta. 

Distr. Java! et insulee Malayan® et Pbihppinse!, Siam!, Formosa!, 

China boreahs !, Abyssinia! 

Like many tropical weeds spread over a wide geographical 

area, this species is most protean in its character. With the 

assistance of a large suite of specimens, the gradations between 
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the extreme forms can be shown, while without the aid of such 

a series the limits of this species cannot be accurately deter- 

miaed, nor the error of raising varieties to the rank of species be 

avoided. 

The array of synonyms I have given, is partly owing to Nees 

von Esenbeck’s views of the limits of species, but principally to 

this species being at the time he wrote very imperfectly repre¬ 

sented in the herbaria he examined. In a species so abundant as 

this is, scarcely any two plants are identically alike, miless growing 

within a short distance of each other. In the shady roadsides 

of Bengal, the Malayan peninsula, and Java, the plant becomes 

the It. sarmentosa, Zoll., while on the dry rocky hillsides of 

Southern India, Parasnath, and some portions of the Himalaya, 

forms are developed to which the names R. crinita, It. mollissima, 

and JR. rotundifolia have been given by botanists. I believe 

that It. glandulosa, JR. adenostacJiya, It. obtusa, and It. media 

will probably require to be added to the synonyms I have cited; 

but as yet I have not seen authentic specimens of these so- 

called species. 

I find it be quite impossible even to indicate any varieties in 

so variable a species. 

12. J. ORBICULATA, Wall. Cat. 2489.—Rostellaria rotundifolia, AT. ab 

E. in Wall. 1. c. p. 100, et DC. 1. c. p. 370. 

Hab. In provinciis Carnatic et Maisor, Wall. Cat. 2441 partim!, 

2489 !; in ruderatis prope Vellore, Griffith \; Canara, Law!; in Be- 

har ad Monghir, Hamilton in Wall. Cat. 2441 !; in planitie Gange- 

getica superiore ad Futteyghur, Griffith ! In hort. hot. Calc, culta. 

Distr. Java! 

The name given by Wallich to this species was J. orbiculata, 

and not I. rotundifolia, as quoted by Nees von Esenbeck m 

‘Plantae Asiaticse rariores.’ In adopting "Wallich’s specific 

name, I have merely corrected Nees’s misquotation. 

13. J. DIFFUSA, Willd. Sp. Plant, i. p. 87.—Rostellaria diffusa, N. ab 

E. in Wall. Plant. As. rar. p. 100, et DC. 1. c. p. 371. 

Hab. In Maisor et Carnatic, G. Thomson!, Wight, in herb. Wall. 

2444 B !; in Orissa ad Sumbulpore, Griffith !; in Behar ad Monghir, 

Wall. Cat. 2444 c!; in Burmah ad ripas fluminis Attaran, Brandis!, 

in Zeylania, C. P. 1976! 

14. J. GRACILIS, T. Anders.—Rostellaria gracilis, Wight. Icon. Plant. 

Ind. Orient, t. 1541. 

Hab. In Canara, Law ! 
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tt Floribus awillaribus, plerumque solitariis. 

15. J. HETEROCARPA, T. Andcrs. in Journ. Proceed. Linn. Soc. vii. 

p. 41. 

Hab. In Sind, Stocks! 

Distr. Abyssinia ! 

Sect. 3. Gendarussa. Flores axillares, pedunculati aggregati,vel soli- 

tarii sessiles, rarissime pseudo-spicati, bracteis parvis. Suffruiices vel 
plantee lignosce. 

f Floribus subspicatis, axillaribus, pedunculatis. 

16. J. GENDARUSSA, Linn. Suppl. p. 85.—Gendarussa vulgaris, N. 

ab E. in Wall. 1. c. p. 104, et DC. 1. c. p. 410. 

Hab. In provinciis Malabar, Concan, Carnatic, et Maisor, Roxburgh!, 

Wight!, Stocks!, Law !, Cleghom!; in Bengal et Assam, Griffith!, 

Masters !; Khasia, Griffith !; Burmah ad ripas fluminis Attaran atque 

ad Amherst, Wall. Cat. In hort. bot. Calc, culta! 

Distr. Insula; Malayanae et Philippinae !, China! 

17. J. Hookeriana, T. Anders, in Thw. En. PI. Zeyl. p. 233.—Ad- 

hatoda Hookeriana, N. ab E. in DC. 1. c. p. 403.—Leptostachya 

Zeylanica, N. ab E. in DC. 1. c. p. 379, partim. 

Hab. Ad ripas rivulorum in provincia centrali insulse Zeylaniae, Thwaites, 
C. P. 701 ! 

18. J. Ceylanica, T. Anders. 1. c.—Adhatoda Ceylanica, N. ab E. in 
DC. 1. c. p. 400. 

Hab. In insula Zeylania, Thwaites, C. P. 2422 !, 2718 !, 3110!, et 713 

partim! 

tt Floribus axillaribus, solitariis, geminis temisve. 

19. J. TRANauEBARiENSis, Linn. Suppl. p. 85.—Gendarussa Tran- 

bariensis, N. ab E. in Wall. 1. c. p. 105.—Adhatoda Tranqueba- 

riensis, N. ab E. in DC. 1. c. p. 399. 

Hab. In Carnatic et Maisor, Wight!, G. Thomson!; in Zeylania, 

Thwaites, C. P. 1993 ! 

It is almost impossible to ascertain with certainty what plant 

Roxburgh referred to this species. The description in the ‘ Flora 

Indica ’ only partially agrees with this species, while the co¬ 

loured drawing in the Library of the Calcutta Botanical Gar¬ 

dens, although named by Eoxburgh J. Tranquebariensis, is one 

of J. Orixensis. ISTees has also noticed this mistake (see the 

synonyms he quotes under Adhatoda Orixensis, DC. 1. c. p. 400). 

20. J, Neesiana, Wall. Cat. 7175.—Gendarussa Neesiana, N. ab E. 

in Wall. PI. As. rar. i. p. 105.—Adhatoda Neesiana, N. ab E. in DC. 

I- c. p. 397. 

Hab. In provincia Silbet, Wall. Cat. 7175.', Griffith\ In hort. bot. 

Calc, culta! 



514 DB. T. ANDEBSON ON INDIAN ACANTHACE^. 

21. J. SALiciFOLiA, T. Anders. Caule tetragono, sulcato; foliis pe- 

tiolatis, lineari-lanceolatis, apice acuminatis vel acutis; floribus ternis 

vel pluribus ; bracteis herbaceis, petiolatis, orbiculatis; bracteolis mi- 

nutis, subulatis; calyce sequaliter 5-partito, segmentis linearibus 

acutis; corolla; labio superiore lanceolato acuto; apice bifido; in- 

feriore ovato, breviter trifido, intus ad faucera corrugate; capsula 

ovata acuta.—Adhatoda, n. 20, Herb. Ind. of Hf. Sf T. 

Hub. In montibus Khasia; prope flumen Borpanee, Griffith, 12781, 

Hook. fit. et T. Thoms.! 

Flanta suffruticosa. Caulis debilis, subdecumbens, pilis fulvis ad- 

pressis pubescens vel cortice cinereo glaber. Folia supra glabra, ad 

costam mediam pubescentia, subtus plerumque adpresse tomentosa, 

rare glabra, 1-2 unc. longa; petiole tereti, 2-4 lin. longo. Bractece 

3 lin. longae, supra glabrae, subtus tomentosae vel rare utrinque gla¬ 

brae, trinerves, apice interdum emarginatae, petiole 1 lin. longo. 

Bracteolee | lin. longae, subulatae. Calyx bracteas aequans, segmentis 

aequalibus, ad dorsum et margines subciliatis. Corolla extus sparse 

pubescens, 4-5 lin. longa. Antherce glabrae, loculo inferiore longe 

caudato. Capsula glabra, tetrasperma, calyce paulo longior. 

This species much resembles J. Championi, T. Anders., in Ben- 

tham’s ‘ Flora of Hongkong,’ p. 264; indeed they differ only in 

the form of the leaves, which in the Chinese plant are oblong or 

ovate, and obtuse. 

22. J. auADRiFARiA, Wall. Cat. 2479.—Gendarussa quadrifairia, A. 

ab E, in Wall. PI. As. rar. iii. p. 105.—Adhatoda quadrifaria, A. ab 

E. in DC. 1. c. p. 396.—A. Zollingeriana, N. ab E. in DC. 1. c. 

Hab. In provincia Silhet, Wall. Cat. 2479!; in Tenasserim, Heifer \ 

Distr. Java! 

23. J. Brandish, T. Anders. Caule tereti, foliis late ovatis, acutis, 

basi in petiolo brevi decurrentibus, nervis prominentibus approxi- 

matis ; floribus interdum in pedunculo brevissimo aggregatis vel ses- 

silibus; bracteis et bracteolis parvis, subulatis; calyce sequaliter 

quinquepartito ; corolla tubo brevi, labio superiore breviter bifido, in¬ 

feriore trifido, lobo intermedio ovato, lateralibus obtuse lanceolatis. 

Hab. Burmah in montibus Toungoo, Brandis!; in collibus Karen, 

Masson! 

Planta suffruticosa, 1-2-pedalis. Caulis cortice cinereo, glaber. Foha 

breviter petiolata, basi in petiolo decurrentia, supra scabriuscula, 

subtus sparse puberula, ad nervos pubescentia. Calyx incano pu¬ 

bescens, segmentis subulatis, 2 lin. longis. Corolla extus pubescens, 

intus glabra, bilabiata; tubo angusto, fauce corrugato. Antherce loculo 

inferiore longe caudato. Stigma capitatum. Ovarium tetraspermum. 

24. J. SALSOLoiDES, T. Anders. Caule ramosissimo, divaricate, te¬ 

reti, incano; foliis sessilibus, parvis, spathulatis vel oblongo-lanceo- 

latis, obtusis, subcamosis; floribus plerumque in ramis terminalibus. 
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axillaribuSj solitariis; bracteis parvis, lanceolatis acutis; calycis seg- 

mentis linearibus; corolla tubo brevissimo, labio superiore cucullato 

minute bifido, inferiore profunde trifido, lobo medio oblongo, latera- 

libus divergentibus ligulatis; capsula clavata, compressa, apice mu- 

cronulato, dense pubescente. 

Hab. In locis, aridis provinciarum Maisor et Carnatic, G, Thomson!, 

Wight! 

Plant a divaricata, paucifoliata, incano tomentosa. Rami lignosi, te- 

retes, dense tomentosi. Folia subglabra, 2-5 lin, longa, 1-2 lin. 

lata. Calyx 2 lin. longus, pubescens, profunde quinquepartitus. 

Corolla extus pubescens, intus glabra, 4 lin. longa, tubo 1 Im. longo. 

Antherce subexsertae, loculo inferiore brevi, caudato. Capsula 4 lin. 

longa, fusco tomentosa. 

Sect. 4. Rhaphidospora. Flores laxe paniculati, rarius in spicis inter- 

ruptis verticillatim dispositis : corolla tubo plus minus elongato, 

25. J. DEcussATA, Roxb. FI. Ind. i. p. 127.—Gendarussa decussata, 

N. ab E. in Wall. PI. As. rar. iii. p. 104.—Adhatoda decussata, N. 

ab E. in DC. 1. o. p. 408.—Gendarussa Sumatrana, Miq. Flor, Ind. 
Rot. ii. p. 832. 

Hab. In Burmah ad Rangoon et Pegu, Wall. Cat. 2476!, Cleghom !, 

Brandis !; in provincia Tenasserim ad Mergui, Griffith!; prope Moul- 

mein. Parish ! 

Distr. Sumatra! 

26. J. Wynaadensis, Wall. Cat. 2474.—Gendarussa Wynaadensis, 

N. ab E. in Wall. PI. As. rar. iii. p. 104.—Adhatoda Wynaadensis, 

N. ab E. in DC. 1. c. p. 406. 

Hab. In montibus Indise australis, Heyne in herb. Wall.!; in pro¬ 

vincia Concan, Daw! 

27. J. VASCULOSA, Wall. Cat. 2469.—Adhatoda vasculosa, N. ab E. 

in DC. 1. c. p. 407. 

Hab. In Assam, Griffith !; in montibus Khasise in sylvis tropicis, Grif- 

fithl, Hook.Jil. et T. Thoms. in montibus Mishmee, Griffith in 

provincia Tenasserim, Heifer!, Falconer ! 

28. J. COLLINA, T. Anders. Caule gracili, ramoso, basi decumbente; 

foliis petiolatis, ovato-lanceolatis, margine integns, supra hirtellis, 

infra glabris, nervis pubescentibus; paniculis subtenninalibus, pauci- 

floris, gracibbus, pedunculis et pedicellis filiformibus ; bracteis et brac- 

teolis minutis, subulatis j calyce aequaliter 5-partito, laciniis lineari¬ 

bus ; corollae tubo elongato, apice dilatato, gradatim in faucem trans- 

eunte, limbi lobis brevibus, oblongis, labio superiore apice minute 

bifido J staminibus fere exsertis j capsula apice acuta, tctrasperma.— 

Rhaphidospora tenella, T. Anders, in herb. Kew. 

Hab. In locis montanis provinciae Bhotan, Griffith!; in sylvis densis 

temperatis provinciae Sikkim ad alt. 7000 ped., T. Anders. 
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Herba debilis. Caulis decumbens, ad nodos radicans, infra glaber, in 

partibus junioribus sparse pubescens. Folia herbacea, cum petiolo 

5-3 unc. longa, j-1 unc. lata. Panicula 2-5 unc. long*. Pedun- 

culi alterni, 2-5-flori, 5 unc. longi. Pedicelli filiformes, pedunculis 

multo breviores. Corolla glabra, recta, f unc. longa. Capsula basi 

sterilis, apice fertills, tetrasperma. 

29. J. DicHOTOMA, Blume, Bijdr. p. 783.—Rhaphidospora dichotoma, 

N. ab E. in DC. 1. c. p. 500. 

Hab. In Zeylania, Thwaites, C. P. 2718 !, 3663 !, T\3 partim ! 

Distr. Java !, insul* Philippinae ! 

30. J. GLABRA, Koenig in Roxb. FI. Ind. i. p. 130.—Rhaphidospora 

glabra, N. ab E. in Wall. PI. As. rar. iii. p. 115, et DC. 1. c. p. 499. 

Hab. In provinciis Canara et Maisor, Law !; in Zeylania, Thwaites, 

C. P. 3663!, et 713 partim ! 

Distr. Abyssinia! var. pvhescens. 

31. J. Edgeworthii, T. Anders.—Rhaphidospora ciliata, N. ab E. in 

DC. 1. c. p. 500. 

Hab. In montibus Himalayee, in Gharwal, Royle !; Kangra, Edge- 

worth ! 

Sect. 5. Leptostachya. Spicis trichotome ramosi; Jloribussessilibus ; 
corolla minuta, tubo brevi ; antheris muticis. 

32. J. viRGATA, Hall. Cat. 7177.—Leptostachya virgata, E. ab E. in 

Wall. PI. As. rar. iii. p. 105, et DC. 1. c. p. 379.—Adhatoda, no. 18, 

Herb. Ind. Or. Hook.Jil. et T. Thoms. 

Hab. In Burmah ad Taong Dong, Wall. Cat. 7177 !; in provincia Te- 

nasserim, Heifer I; in montibus Khasise, Hook.fil. et T. Thoms.! 

33. J. Wallichii, T. Anders.—Leptostachya Wallichii, E. ab E. in 

Wall. PI. As. rar. iii. p. 105, et DC. 1. c. p. 379.—Ruellia leptosta¬ 

chya, Wall. Cat. 2411. 

Hab. In montibus Nilgiri et Kurg, Wight! in herb. Wall. G. Thomson! 

34. J. Griffithii, T. Anders. Caule basi lignoso subtereti glabro, 

supeme herbaceo tetragono; foliis petiolatis, ovatis acutis, glaber- 

rimis; paniculis terminalibus, trichotomis; floribus remotis, sessih- 

bus, oppositis; bracteis et bracteolis minutis, subulatis, glabris; calyce 

parvo, profunde 5-fido, segmentis subulatis; corolla infundibuhfomu, 

tubo abbreviato, limbo clauso 5-partito, lobis angustis, lobo medio 

labii inferioris paulo latiore, labio superiore profunde bifido; antheris 

muticis; ovario tetraspermo. 

Hab. In collibus “ Mishmee ” dictis, Griffith ! 

Planta herbacea, glabra. Caulis erectus, tetragonus. Folia magn*> 

ovata, apice acuminata, basi in petiolo decurrentia, 4-10 unc. long^ 

2—4 unc. lata. Paniculce terminales dichotome ramos®, glabr®, ramis 

elongatis, ascendentibus. Flores solitarii, oppositi. CoroUa parva 



DR. T. ANDERSON ON INDIAN ACANTHACEiB. 517 

4 lin. longa, tubo veutricoso, labio superiore viridi, inferiore viride- 

scente, rubro 'mmute punctato. Capsula corolla paulo longior, apice 

subclavata, acuta. 

Species incertee sedis. 

35. J. BOEBHAAVi^FOLiA, T. Atiders. Caule diffuso, tereti, glabro; 

foliis caulinis petiolatis, ovato-lanceolatis, basi in petiolo decur- 

rentibus, superioribus sessilibus, ovatis, basi cordatis, omnibus mar- 

gine integris, supra glabris, subtus glaucis; spicis parvis, in ramis di- 

chotomis terminalibus; bracteis subulatis, anguste albo marginatis; 

corolla minuta, bilabiata, extus glabra, intus ad faucem pilis recurvis 

bilineata; antheris superioribus, parvis, sterilibus. 

Hab. In provincia Tenasserim ad Amherst, Falconer, n. 431! 

Herba neglecta. Caulis herbaceus, glaber, pallidus, ramosus. Folia 

caulina longe petiolata, cum petiolo 2-5 unc. longa, superiora et 

floralia ^-IJ unc. longa, imc. lata. Spica in peduncubs fili- 

formibus terminalibus, secundse, 5 lin. longae. Corolla inconspicua, 

2 lin. longa, fauce purpurea, rugosa. Capsula 1§ ad fere 2 lin. longa, 

compressa, portione sterili brevissima. 

36. J, PTYCHOSTOMA, Wall. Cat. 2478; iV. ab E. in Wall. PI. As. 

rar. iii. p. 108.—Rhytiglossa ptychostoma, N. ab in EC. 1. c. p.337. 

Hab. In Penang, Porter in Wall. Cat. 2478 ! 

XXX. Pttssiglottis, T. Anders. 

1. P. BADicosA, T. Anders, in Thwaites’s En. PI. Zeyl. p. 235.— 

Rhytiglossa radicosa, N. ab E. in DC. 1. c. p. 344. 

Hab. In insula Zeylania in locis arenosis maritimis, Champion in herb. 

Hook.!, Thwaites, C. P. 3538. 

XXXI. Monothecium, Hochst. 

1. M. ARisTATUM, T. Anders. in Thwaites's En. PI. Zeyl. p. 234.— 

Anthocometes aristatus, N. ab E. in DC. 1. c. p. 312.—Justicia ari- 

stata. Wall. n. 2481.—J. rivinoides. Wall. Cat. 2488. 

Hab. In montibus Nilghiri, Wight in herb. Wall. n. 2481!, 2488!; 

in insula Zeylania, Thwaites, C. P. 1984 ! 

XXXII. Eungia, 

1. R. linifolia, N. ah E. in Wall. PI. As rar. iii. p. 110, et DC. l.c. 

p. 469.—Justicia linifolia, Heyne in Wall. Cat. 2447. 

Hab. In provincia Concan, Stocks ! 

2. R. LONGtFOLiA, N. ab E. in DC. 1. c. p. 471. 

Hab. In insula Zeylania, Thwaites, C. P. 257 b 89 partim ! 

3. R. pectinata, N. ab E. in DC. 1. c. p. 470.—Justicia pectinata, 

Linn, in Amaen. Acad. iv. p. 299.—Rungia parviflora, N. ab E. in 
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Wall. PI. As. rar. iii. p. 110, et DC. 1. c. p. 469.—R. muralis, Royle, 

N. ab E. in DC. 1. c. p. 470.—R. polygonoides, N. ab E. in Wall. 

1. c. et DC. 1. c. p. 471.—R. origauoides, N. ab E. in Wall, et 

DC. 1. c. 
Hob. Per totam Indiam tropicam diflfusa; in Bengalia et planitie Gan- 

getica, Roxburghl, Hook.Jil. et T. Thoms. T. Anders.', Behar, T. 

Thomson !, Jerdon !; Concan, Stocks!, Law !; in Burmah, Griffith !; 

ad Rangoon, T. Anders.!; in insulis Andaman, Helf er !; in Zey- 

lania, C. P. 1975 !, 3354 !, 3357 ! 

4. R. REPENS, N. ah E. in Wall. 1. c. p. 110, et DC. 1. c. p. 4/2. 

Justicia repens, Linn. Sp. PI. p. 15. 

Hab. In India orientali a Zeylania usque ad basin montium Himalayse 

prsesertim in locis humidis et urabrosis; in planitie Gangetica supe- 

riore ad Futtyghur, T. Anders.; prope Sagur in India centrali, Jer¬ 

don !; in provinciis Malabar, Canara et Concan, Stocks!, Law!; in 

montibus Nilgiri ad Sispara, Beddome! 

6. R. LATiOR, N. ab E. in DC. 1. c. p. 472! 

Hab. In montibus Nilgiri, ad alt. 6000 ped., Beddome!; in collibus 

Anamallay, alt. 4500 ped., Beddome!; in Zfeylania, Thwaites, C. P. 

89 partim !; ad Maturata et Hangoram, T. Thomson ! 

6. R. WiGHTiANA, N. ab E. in Wall. PI. As. rar. iii. p. 110, et DC. 

1. c. p. 472.—Justicia Wightiana, Wall. Cat. 2472. 

Hab. In provinciis Carnatic et Courtallum, Wight! in Wall. Cat. 

2472! 

7. R. CRENATA, T. Anders. Caule diffuso, repente tetragono, ad nodos 

radicante; spicis axillaribus, sessilibus, villosis; bracteis majoribus 

vacuis, herbaceis, lanceolatis, apice mucronulatis, marginibus herbaceis; 

bracteis floriferis fere orbiculatis, apice cuspidatis, margine late mem- 

branaceis; capsula parva, pubescente. 

Hab. In montibus Canara, Law! 

Caulis elongatus, debilis, pedalis; cortice pallido, glabro. Folia ignota. 

Spicee axillares et terminales, simplices vel dichotome ramosse, ^-1 

unc. longse. Bracteee vacua posteriores, patentes, imbricatse, omnmo 

herbacese, 2—3 lin. longae. Bracteee Jlorifera vacuis dimidio breviores, 

I lin. longae. Calyx chartaceus, quinquefidus, segmentis linearibus. 

8. R. SisPARENSis, T. Anders. — Adhatoda Sisparensis, Benth. *« 

Scheda Hohenacker, Plant. Ind. Or. n. 1436. 

Hab. In montibus Nilgiri ad Sispara, Wight!; in montibus Anamallay, 

Beddome! 

9. R. PuNDUANA, N. ab E. in Wall. PI. As. rar. iii. p. HO, et DC. 

1. c. p. 473.—Justicia Punduana, Wall. Cat. 2453. • 

Hab. In montibus Khasiae, Wall. Cat. 2453 !, Griffith ! 

10. R, Khasiana, T. Anders. Caule fruticoso, erecto, folds petip- 

latis, ovatis, supra glabris, subtus ad nervos tomentosis; spicis axil" 
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laribus terminalibusque; bracteis ovatis, apice mucronulatis, margine 

anguste membranaceo, hyalinis, minute puberulis; bracteolis linea- 

ribus vel lanceolatis acutis ; calyce parvo, profuiide aequaliter 5-fido, 

membranaceo, glabro ; capsula glabra. 

Hob. In montibus Khasise, Griffith! 

Caulis l-2-pedali3, ad angulos pubescens. Folia petiolo abnipte con- 

juncta, basi obliqua, cum petiolo 2-4 unc. longa, 1-15 unc. lata; pe¬ 

tiolo tomentoso. Spica brevissime pedunculatse, 1 unc. longae. Bractece 

herbaceae, margine vix hyalino-membranaceo, 5 liu. longae. Bracteola 

calycem excedentes, extus puberulae, intus glabrae. Calyx vix 2 lin. 

longus. 

11. R. Mastersi, T. Anders. Caule herbaceo, erecto, infra nodoa tu- 

mido, minute lineolato; foliis longe petiolatis, ovatis; spiels termina- 

libus temis vel subpaniculatim ramosis, pedunculatis, laxis; bracteis 

remotis, alternis, spathulato-linearibus, apice obtusis, bracteolis 

ovatis, acutis, glumaceis; calyce inaequaliter diviso, bracteis et brac¬ 

teolis breviore; corolla parva, labio superiore anguste lanceolate, 

apice obtuso, inferiore lobo medio fere rotundato, lateralibus angusti- 

oribus; capsula parva, pubescente. 

Hob. In Assam ad ripas fluminis Soonder, Masters! 

Planta herbacea, glabra, caeteris speciebus elatior. Rami elongati, ascen- 

dentes. Folia tenuia, minute lineolata, pagina inferiore pallida, cum 

petiolo 5-8 unc. longa, I5-2 unc. lata. Spicce glabrae vel pube- 

scentes, plus minus secundae, 3-6 unc. longae. Bractea et bracteolee 

plerumque lineares, obtusae, glabrae, 2 lin. longae, 5 lin. latae. Corolla 

4 lin. longa, glabra. Capsula sparse puberula, apice mucrouulata, 

3 lin. longa. 

XXXIII. Diclipteea, Juss. 

1. D. BiVALVis, Juss. Ann. du Mus. ix. p. 268; N. ab E. in DC. 1. c. 

p. 475.—D. Zeylanica, N. ab E. in DC. 1. c. p. 474. 

Hab. In umbrosis regionum siccarum Indiae australis et Zeylaniae: a<l 

Courtalhim, Wight!; in Carnatic, Beddome!; Concan et Maisor, 

Stocks!, Law!, Gibson !; in Zeylania, Thwaites. C. P. 399 !, 2576 ! 

2. D. Roxburghii, N. ab E. in Wall. PI. As. rar. iii. p. Ill, et DC. 

1. c. p. 483, excl. syn.—D. bupleuroides, N. ab E. in Wall. 1. c. 

p. 485.—Justicia latebrosa, Roxb. FI. Ind. i. p. 125?—D. hirtula, N. 

ab E. in DC. 1. c. p. 485.—Justicia canescens. Wall. Cat. 2423. 

Hab. In Bengal ad Sumbulpore, Griffith!; Behar ad radices montis 

Parasnath, T. Thomson et T. Anders.!; Assam, Griffith !, Jenkins !, 

Mastersi; in Bengalia orientali ad Silhet, Wall. Cat. 2466 nt, Grtf- 

M!; in planitie Gangetica superiore, T. Thomson!, Royle!; in 

Panjab, Stewart!, Clark!, Parish!; in Himalaya tropica a Sikkim 

usque ad Kashmir; Sikkim, T. Thomson !, T. Anders.; in Nepal, Wall. 

Cat. 2423 1; Kumaon, T. Thoms.!, T. Anders.; Sirmoor, Gerard in 

I-INN, PBOC,—BOTANY, TOL. IX. 2 M 
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herb. Wall. 2466 f !; Hazara, Stewart!; in regione Coromandel, 

Heyne in Wall. Cat. 2466 ! 

Distr. Affghanistan! 

In the ‘ Flora of Hongkong ’ I agreed with Mr. Bentham in 
regarding D. Chinensis, D. Burmanni, and D. Boxburhii as 

one species. This arose partly from the confusion ISTees had made 

among the specimens • of these species, and from the rarity of 

authentic specimens of the true B. Burmanni. I have lately 

had ample material for clearing up the uncertainty about these 

three species, and I now see that they are distinct. Bicliptera chi¬ 

nensis, Juss. {Justicia Chinensis, Linn.), is cultivated in the Cal¬ 

cutta Botanical Q-ardens, and, besides, has for many years been 

a weed in many parts of the garden; it was sent to the gardens 

in 1809 from China by Mr. Kerr. Specimens of this plant occur 

in several Indian herbaria, such as Wallich’s, Griffith’s, Mas¬ 

ters’s ; and Kees has recorded the locality of some of these speci¬ 

mens, as Khasia and Assam, where the plant is quite unknown. 

The Java species, B. Burmanni, is an erect strongly growing 

plant, very different from the weak trailing B. Chinensis in habit, 

as well as in the botanical characters of the leaves, bracts, calyx, and 
corolla. It also grows in the Botanical Gardens most luxuriantly; 

it was introduced from the Botanical Garden of Buitenzorg, in 

Java, about three years ago. It is certainly Burmann’s plant, 

although his figure of it is bad. The common Indian B. Box- 

burghii is very distinct from either of these species. The state 

of it called B. hupleuroides by Nees is figured by Boxburgh in 

the drawings in the library of the Calcutta Botanical Gardens; 

the dra-wings are on the same sheet, and by the side of a very 

accurate representation of the Chinese plant, from which, in the 

‘ Flora Indica,’ he suggests they are perhaps distinct. Besides 

the cultivated plants of B. Chinensis and B. Burmanni in the 

Garden, I possess specimens of them from China and Java, sent to 
me by Dr. Hance and Mr. Teijsmann; I have also an extensive 

series of Indian specimens of B. Boxburghii. It is probable that 

B. Boxburghii is confined to India, while the nearly allied B. 

Chinensis seems to be found only in China, and perhaps in the Phi¬ 

lippine Islands. The very distinct B. Burmanni is apparently a 

very local Javan species. 

3. D. BiPARiA, A. ah E. in Wall. PI. As. rar. iii. p. 112, et DC. I- <?• 

p. 480. 

Hob. In Burmah, in collibus prope Prome, infra Melloon, WaU. Cat. 

7183!; Pegu, Brandis I; Moulmein, Falconer \i Rangoon, CUg- 

hom I; prope Meaday, Scott! 
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4. D. CUNEATA, N. ab E. in Wall. PI. As. rar. iii. p. Ill, et DC. 1. c. 

p. 481.—Justicia umbellata, Wall. Cat. 2467. 

Hob. In provincia Carnatic ad Travancore, Wall. Cat. 2467!, herb. 

Hook.Jil. et T. Thoms. !, Cleghorn\; in provincia Conean, Stocks!, 

Law!, Gibson I 

5. D. MICHANTHES, N. ab E. in Wall. PI. As. rar. iii. p. 112, et DC. 

1. c. p. 484.—D. spinulosa, Hochst. in Schimp. PI. Abyss, n. 509. 

Hab. In pratis aridis Behar, Hook. fil. et T. Thoms.!, T. Anders.; 

Malwah ad Sagur, Jerdon!; Rohilcund, T. Thomson! 

XXXIV. Pebistbophe, N. ah E. 

1. P. BiCALYCui.ATA, N. ab E. in Wall. PI. As. rar. iii. p. 113, DC. 
1. c. p. 496, cum syn. 

Hab. In sepibus et locis ruderatis per totam Indiain orientalem: in 

Conean et Kurg, Wall. Cat. 2457!, Stocks \, Lawl, Wight in 

India centrali ad Sagur, Jerdon!; Bebar, Hook. fil. et T. Thoms.!, 

T. Anders.; in planitie Gangetica superiore et Panjab, Wall. Cat. 

2457!, Hook. fil. et T. Thoms.!, T. Anders.; in Burmah ad Prome, 

Wall. Cat. 2457. In hort. bot. Calcutt. iudigena. 

Distr, Arabia!, Abyssinia !, Africa centralis !, Senegambia!, insulse Ca¬ 

pitis Viridis ! 

2. P. sPEcrosA, N. ab E. in Wall. PI. As. rar. iii. p. 113, et DC. 1. c. 

p. 495.—jTusticia speciosa, Roxb. FI. Ind. i. p. 122. 

Hab. In sylvis montanis tropicis, Sylhet, Wall. Cat. 2464!; Bhotan 

prope Dewangiri, Simons!; Sikkim, Hook, fil, et T. Thoms.!; in 

Nipal, Wall. Cat. 2464 1 In hort. botan. Calcutt. culta! 

5. P. TiNCTORiA, N. ab E. Wall. PI. As. rar. iii. p. 113.—Justicia 

tinctoria, Roxb. Ft. Ind. i. p. 123. 

Hab. In Bengalia ad Rungpore, Hamilton hi Wall. Cat. 2465! j in 

Assam, Masters!, Simons !; in montibus Khasise Griffith!; in Zey- 

lania, Walker in herb. Hook.! In hort. botan. Calcutt. culta! 

4. P. MONTANA, N. ab E. in Wall. PI. As. rar. iii. p. 113, et DC. 

I’ c. p. 493, cum var.—Justicia montana, Wall. Cat. 2471!—J. syl- 

vestris, Wall. Cat. 2468! 

Hab. In montibus Khasia, Griffith Hook.Jil. et T. Thoms. I; Assam, 

Jenkins!; ad Travancore et Coiu’tallum, Wall. Cat. 2468 ! et 2471 !; 

Malabar et Conean, Stocks I, Law !; in montibus Anamallay, Bed- 
dome ! 

5- P. acuminata, N. ab E. in Wall. PI. As. rar. iii. p. 113, DC. 1. c. 
p. 496, cum var. 

Hab. In montibus Khasiae prope Silhet, Wall. Cat. 2425 !; in provincia 

Tenasserim ad Tavoy, Wall. Cat. 2425 !; ad Moulmein, Falconer!, 

n. 403! J in peninsula Malayana ad Malacca, Griffith ! 

2 M 2 
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6. P. FRAOiLis, N. ab E. in Wall. PI. As. rar. iii. p. 113, PC. I, c. 

p. 495. 
Hab. In provincia Tenasserim ad Tavoy, Wall. Cat. /184 !; Moultnein, 

Parish, 324 1 “ Flores lilacini ” (Parish). 

7. P. LANCEOLAHiA, N. ob E. in Wall. PI. As. rar. iii. p. 114, PC. 

1. c. p. 496.—Justicia lanceolaria, Roxb. FI. Ind. i. p. 121. 

Hab. In Sylhet, Wall. Cat. 2463!, Hook.fil. et T. Thoms. in pro< 

vincia Tenasserim, Heifer !; ad Moulmein, Parish, 405 I 

I have seen only a leaf of PeristropJie pubigera, N. ab E.; and 

from this fragment it is impossible to form any opinion regarding 

the species. It appears from Nees von Esenbeck’s description 

to be distinct from the other species of Peristrophe. 

XXXV. Hypoestes, R. Br. 

1. H. LANATA, Palz. in Hook. Joum. ii. p. 343. 

Hab. In sylvis umbrosis Concanensibus, Palzell!, Stocks !, Gibson ! 

2. II. Malaccensis, Wight, Ic. t. 1555. 

Hab. In peuinsula Malayana ad Malacca, Capt. A. C. Wight! 

3. H. TRIFLORA, Ram. et Sch. Syst. i. p. 88; N. ab E. in PC. 1. c. 

p. 506. 

Hab. In Nipal, Wall. Cat. 2466eI; in valle profunda calida pro- 

vincise Sikkim “ Ratong ” dicta, T. Thomson!, T. Anders., 1063 

herb. Sikkim; Assam, Masters! 

Hypoestes purpurea is nowhere indigenous in India; the spe¬ 

cimens which Nees von Esenbeck supposed to be from Assam were 

collected in the Calcutta Botanical Gardens, where this species 

is cultivated. 

XXXVI. Khinacanthus, N. ab E. 

1. R. COMMUNIS, N. ab E. in Wall. PI. As. rar. iii. p. 109, et PC. 

1. c. p. 442.—Justicia nasuta, Linn. Sp. PI. p. 16.—R. osmospermus, 

N. ab E. in PC. 1. c. p. 443.—R. Rottlerianus, N. ab E. 1. c. 

Hab. In sylvis montanis siccis provinciarum Carnatic, Wall. Cat. 2440., 

2477 !, Hook. fil. et T. Thoms.!; et Malabar et Concan, Stocks!, 

Law!; in Orissa, Griffith!; Behar, Hook. jil. et T. Thoms.!; in Zey- 

lauia, C. P. 1982!, T. Thomson!; Burmah in montibus prope Prome, 

Wall. Cat. 2440!; ad montem Puejo, Brandis! In hort. botan. 

Calcutt. cultus. 

Pistr. Java !, Madagascar ! 

2. R. CALCARATus, N. ab E. in PC. 1. c. p. 444.—Justicia calcarata. 

Wall. PI. As. rar. ii. p. 9, t. 113. 

Hab. In montibus Khasise prope Silhet, Wall. Cat. 2426!, Griffith! 
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XXXVII. Gbaptophyllum, N. ab E. 

1. G. HORTENSE, N. ab E. in Wall. PL As. rar. iii. 285, et DC. 1. c. 
p. 328. 

Var. a.foliis viridibus albo variegatis. 

Var. foliis ferrugineis immaculatis. 

Var. y.foliis ferrugineis albo variegatis. 

Hob. Per totam ladiatn, Zeylaniam, et regnum Burmannicum in hortis 

cultum. Wall. Cat. 2438 ! 

Distr. Patria ignota, sed per totum orbem tropicum ob flores speciosos 

et folia pulchra cultum; in iusulis Amicis et Vitiensibus forsan in- 

digena. 

XXXVIII. Eeanthemum, Linn. 

1. E. ECBonuM, T. Anders, in Thwaites^s En. PI. Zeyl. p. 235.— 

Justicia ecbobum, Linn. Sp. PI. 15, et N. ab E. in DC. 1. c. p. 426. 

—J. gymnostachya, N. ab E. in DC. 1. c. p. 426.—J. lactevirens, 

Vahl, En. i. p. 118,—J. strobilifera, Lam. III. i. p. 36.—J. emargi- 

nata, AT. ab E. in DC. 1. c. p. 427*—J. rotundifolia, N. ab E. in Wall. 

PI. As. rar. iii, p. 108, et DC. 1. c.—J. syringaefolia, Vahl, En. i. 

p. 117, N, ab E. in DC. 1. c.—J. livida, Wall. Cat. 2482, N. ab E. 

in DC. 1. c.—J. dentata, Klein, N. ab E. in DC. 1. c. 

Hab. In regionibus montanis Indiae australis et Zeylaniae atque in 

peninsula Malayana; in provinciis Carnatic et Concan, Wall. Cat. 

2432!, Stocks!, Law !, Wight 1, Beddome! j in Zeylania, C. P. 1978!; 

in Assam, Mobsters!, Griffith!, Jenkins!, Hamilton in herb. Wall. 

2432!; Malacca, Maingay! In horto botanico Calcuttensi cultum. 

Distr. Muscat, Arabia Felix, Abyssinia!, Madagascar! 

2. E. CRENULATUM, Wall, in Bot. Reg. t. 879; N. ab E. in DC. 1. c. 

p. 453, cum var. 

Hab. In provinciis Malabar et Concan, Stocks!, Law!, Gibson!, Heyne 

ex Wall. Cat. 24911; in provincia Tenasserim ad Amherst, Wall. 

Cat. 2491!; Malacca, Griffith !; in insula Zeylania, Thwaites, C. P. 

17031, 19791, Watson I, T. Thomson I In horto botanico Calcutt. 

cultum 1 

Distr. Java 1 

3. E. Blumei, Teijsm. in Miq. Flor. Ind. Bat. ii. p. 836, 

Hab. In peninsula Malayana ad Singapore, T. Anders, n. 112. In 

hort. botan. Calcutt. cultum. 

Listr. Sumatra! 

4. E. ALBUM, N. ab E. in DC. 1. c. p. 455.—Justicia alba, Roxb. FI. 

Ind. i. p. 116. 

Hab. In Burmah ad Rangoon, Cleghom 1; Pegu, Brandis!; in insuUs 

Andaman, Roxburgh 1, Haughton 1 In horto botanico Calcuttensi 

cultum. 
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5, E. PALATIFKRUM, N. ab E. in Wall. PI. As. rar. iii. p. 108; DC. 

1. c. p. 457.—Justicia palatifera, Wall. PI. As. rar. i. p. 80, t. 92. 

Hob. In montibus Khasise, Wallich!, Griffith!; in Assam, Masters!, 

Simons !, Jenkins! 

6. E. CINNABARINUM, Wall. PI. As. rar. i. p. 20, t. 21; N. ab E. in 
DC. 1. c. p. 453. 

Hab. In provincia Tenasserim, Wallich !, Parish! In horto botan. 

Calcutt. cultum ! 

XXXIX. CoDONACANTHDS, iV. ab E. 

1. C. PAUCiFLORUS, N. ab E. in DC. 1. c, p. 103.—C. acuminatus, N. 

ab E. 1. c.—Asystasia pauciflora, N. ab E. in Wall. PI. As. rar. p. 90. 

—Ruelba pauciflora. Wall. Cat. 2369. 

Hab. In montibus Khasiae et Assam, Wall. Cat. 2369 !, Masters, Si¬ 

mons Jenkins \, Hook. jil. et T. Thoms. in collibus Mishmi, 

Griffith ! 

Distr. Hongkong! 

XL. Asystasia, Plume. 

1. A. Mysurensis, T. Anders.—Ruellia Mysurensis, Roth. Nov. PI. 

Sp. p. 303.—Strobilanthes Mysurensis, N. ab E. in Wall. PI. As. rar. 

iii. p. 86, et DC. 1. c. p. 192.—Asystasia Lawiana, Dalz. in Hook. 
Joum. of Botany, iv. p. 344. 

Hab. In Canara, Heyne ex Wall. Cat. 2492!, Law], Gibson I; in 

montibus Nilgiri et Kurg, G. Thomson':-, in collibus Anamallay, 

Beddome!; in Malwah prope Sagur, Jerdon ! 

2. A. LANCEOLATA, T. Anders. Caule subtereti; foliis breviter petiolatis, 

lanceolatis, acuminatis, utrinque glabris; spicis terminalibus; floribus 

sessilibus, oppositis, solitariis vel binis; bracteis lanceolatis aeutis, ca- 

lycem sequantibus, villosis ; calycis laciniis mquabbus, linearibus; co¬ 

rolla infundibuliformi, tubo brevi, angusto, parte infundibuliformi 

elongata, limbo parvo, inaequaliter 5-lobo; antheris bilocularibus, 

loculis basi mucronatis. 

Hab. In Burmah ad Baragyn, Brandis ! 

Planta herbacea, erecta, glabra. Caulis parce ramosus, nodis remotis. 

Folia breviter petiolata, lanceolata, margine undulata, paucinervia, 

4-6 unc. longa, 1^ unc. lata. Spicce terminales, erectse. Flores in 

axillis bractearum, solitarii vel bini. Bractece subherbacese, laxse, de- 

cussatiin opposita;, paulo remota;, 3 lin. longae. Calyx bracteis 

sequalis, membranaceus, villosus. Corolla infundibuliformis, extus 

villosa, fere 1 unc. longa, limbi lobis parvis, erectis. 

3. A. NEMORUM, N. ab E. in Wall. PI. As. rar. iii. p. 90, et DC. I c. 

p. 16/.—Ruellia nemorum, Wall. Cat. 2399 c.—R. secunda. Wall. 
Cat. 2401. 
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Var. angustifolia, Thwaites; foliis lanceolatis vel linearibus. 

Hab. In Carnatic, Wall. Cat. 2399 c !, 2401 ! 

In montibus Anamallay, Beddome!; in Zeylania, C. P. 552 ! In 

hort. botan. Calcutt. culta! 

Distr. Java! 

In Thwaites’s ‘ Enumeration of Ceylon Plants,’ I united this 

species with A. clielonoides. I am now convinced that they are 

perfectly distinct species. I have for some time cultivated plants 

of both species from Ceylon and Java. A. nemorum has smaller 

and differently marked flowers, shorter pedicels, and smaller 

capsules than A. clielonoides, and, besides, is somewhat procum¬ 

bent in habit. 

4. A. CHELONOiDES, AT. ob E. in Wall. PI. As. rar. iii. p. 89, et DC. 

1. c. p. 164.—Ruellia chelonoides. Wall. Cat. 2335. 

Hab. In montibus provinciarum Concan et Kurg, Wight in herb. 

II all. 2335 !, Stocks!, Law!, Gibson!; in insula Zeylania, Thwaites, 
C. P. 1989! 

5. A. Gangetica, T. Anders, in Thwaites's En. PI. Zeyl. p. 235, cum 

syn.—Justicia Gangetica, Linn. Amcen. Acad. iv. p. 299.—A. Coro- 

mandeliana, auct. 

Var. yS. flore albo. 

Hab. In regionibus calidis Indiae orientalis, praesertim in provinciis 

Concan, Malabar, Carnatic, Orissa, Bengal, Wall, Cat. 23.991, Bot¬ 

tler in herb. Hornemann!, Hook. fil. et T. Thoms.!, Stocks!, Law 1; 

in peninsula Malayana ad Singapore, T. Anders.; in insula Zeylania, 

C. P. 1998 ! In hort. botan. Calcutt. indigena et cult. 

In hort. bot. indigena. 

Dist. Java I, Arabia!, Africa ad oram occidentalem in Africa austral! I, 

Abyssinia!, Madagascar! 

6. A. MACROCARP A, N. ob E. in Wall. PI. As. rar. iii. p. 89, et DC. 

1. c. p. 163.—Ruellia macrocarpa. Wall. Cat. 2348 ! 

Hab. In locis udis ad ripas fluminum jugi montium Himalayie; in 

Nepal, Wall. Cat. 2348!; Sikkim, Hook.fil. et T. Thomson]; ad 

ripas fluminis Rungeet, T. Thoms.! 

7. A. THYRSACANTHUS, T. Andcrs.—Thyrsacanthus indicus, N. ab E. 

in DC. 1. c. p. 325. 

Hab. In sylvis densis subtropicis jugi montium Ilimalayae; in provinciis 

Sikkim et Bhutan, Griffith! Hook. fil. et T. Thoms.!, T. Anders.; 

in montibus Khasise, Griffith ! 

8. A. Kunthiana, N. ab E. in Wall. PI. As. rar. iii. p. 89, et DC, 1. c. 

p. 163.—Ruellia Kunthiana, Wall. Cat. 2419. 

Hab. In Penaug, Wall. Cat. 2419. 
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9. A. Nebsiana, N. ab E. in Wall. PI. As. rar. iii. p. 89, et DC. 1. c. 

p. 164.—Ruellia Neesiana, Wall. PI. As. rar. i. p. 73. t. 83. 

Var. jS. minor. 

Hab. In montibus Khasiaj, Wall. Cat. 2342!, Griffith Masters \ Hook, 

fil. et T. Thoms.!; in provincia Tenasserim ad Moulmein et prope 

Pegu, Scott!; in montibus Nat-tong, Cross! 

Var. minor. In montibus Khasise, Masters ! 

10. A. Parishii, T. Anders.—Eranthemum crenulatum, var. grandi- 

florum, Hook. Bot. Mag. t. 5440, excl. syn. 

Hab. In provincia Tenasserim, Parish, 409! 

11. A. atroviridis, T. Anders. Caule tetragono, glabro; foliis cau- 

linis longe petiolatis, ovatis, in petiolo decurrentibus, apice acumi- 

natis, margine integris, utrinque glabris; spicis terminalibus ebrac- 

teatis, subsecundis; floribus breviter pedicellatis; calyce profunde 

5-fido, laciniis subulatis; corolla glabra, tubo elongato, angusto, fauce 

dilatato, limbo subcampanulato, lobis subsequalibus, ovatis; stami- 

nibus inclusis, antheris basi indistincte mucronatis.—Ruellia atro¬ 

viridis, Wall. Cat. 2404.—Verbenacearum species, N. ab E. in DC. 
1. c. p. 155. 

Hab. In montibus Silhet, Bruce in Wall. herb. 2404 !; in montibus 

Khasise ad Mahadeb, Griffith! Hook. fil. et T. Thomson, Asystasia, 

n. 15. 

Planta suffruticosa. Caulis trichotome ramosus. Folia 3-10 unc. 

longa, petiolo foliorum caulinorum 3 unc. longo; folia iloralia ses- 

silia. Spic<B laxse, erectse, glabrae, 2-3 unc. longae. Flores oppositi 

vel subsecundi; pedicelli 1—2 lin. longi, medio minute bibracteati. 

Corolla glabra, paulo curvata, 2-21 unc. longa. 

12. A. CRispATA, Benth. in Linntea, xxiv. p. 647. 

Hab. In Travancore ad Cochin, • Johnstone!; in montibus Nilgiri, 

Hohenacker ! 
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THE END. 
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